iSSH 0720-9009 


THE WESTERN AUSTRALIAN 

NATU RALIST 


Vol. 19 
No. 1 



March 30 
1992 


CONTENTS: 


Page 


Observations of captive and wild Western Ringtail Possums Pseudocheirus occidentalis. By 

Mike Ellis and Barabara Jones..... 1 

Notes on the distribution, ecology and taxonomy of the Peaceful Dove Geopelia striata in 

Western Australia. By R.E Johnstone. 10 

Plants collected by J.A.L. Prciss from Kings Park in 1839. By E.M. Bennett.. 17 

The combat ritual of two monitor lizards, Varanus caudolineatus and Varanus gouldii. By 

Graham G. Thompson, Philip C. Withers and Scott A. Thompson. 21 

Probable spawning site of the Freshwater Cobbler Tandus bostocki located in the Murray 

River Western Australia. By Michael John Hutchison. 25 

Long-billed Corellas have an uncertain status in the South-west of Western Australia. By 

Marion Massam and John Long .................. 30 

A checklist of plants found growing in a native or naturalised state on Culcenup Island, 

Yunderup, Western Australia. By B.M.J. Hussey, D. Anderson and S. Loney. 35 

Annotated list of the birds of Dorre Island. By P.G. Kale..... 43 

Flowering calendar for Reserve No. 3694 in metropolitan Perth. By R.J. Cranfield and 

C.M. Parker... 48 

Birds benefit from professional fishing at Mandurah, W.A. By R.H. Stranger. 60 

Notes on the status of the skink lizard Cteitotus lancelini, on Lancclin Island. By Robert 

Browne-Cooper and Brad Maryan... 63 

From Field and Study: Seed dispersal in Templetonia sulcata; Notes on nesting chats; A 
display in the Splendid Fairy-wren Malurus spendens; Nesting of the Fairy Tern Sterna 
nereis at the Causeway; Crab and spider share a web; Bird notes from the salt-marsh 
near Sandfirc Flat........ 65 


MUSEUM OF VICTORIA 



03352 


Copyright 

' Australia Post — Publication No. WBQ 0566 
’rinted by Frank Daniels Pty. Ltd. 


















Western Australian 
Naturalists’ Club 

Naturalists’ Hall, 63-65 Meriwa Street, Nedlands 
Postal Address: P.0. Box 156, Nedlands, W.A. 6009 

Founded 1924 


Objects: 

To encourage the study of Natural History in all its branches, and to endeavour 
to prevent the wanton destruction of native flora and fauna. 


OFFICE-BEARERS 


Patron: 

SIR THOMAS WARDLE 


President: 

ALAN NOTLEY 
P.O. Box 309, Wanneroo 
Telephone (W) 561 1305 (H) 306 1832 

Vice-Presidents: 


KEVIN COATE 
21 Acanthus Way 
Willetton 6155 
Telephone (H) 457 1515 

Secretary: 
JUSTIN NOTLEY 
6 Attfield Street 
Guildford 6055 
Telephone (H) 279 4356 
(W) 405 0404 

Librarian: 

NOLA MORCOMBE 
2/45 Cyril Street 
Bassendean 6056 
Telephone (H) 279 3627 
(W) 264 1490 


KATE CREED 
Murdoch University 
Murdoch 6150 
Telephone (W) 332 2255 

Tteasurer: 
GORDON ELLIOTT 
13/52 Kennedy Street 
Maytands 6051 
Telephone (H) 272 1674 

Journal Editor: 
JOHN DELL 
WA. Museum 
Francis Street, Perth 6000 
Telephone (W) 328 4411 


Council Members* 

DAVID MORCOMBE, LAURENCE FISHER, MIKE GREGSON, 
DAPHNE EDINGER 


Editor of Naturalist News: 
DR KATE CREED 
Murdoch University 
Murdoch 6150 
Telephone (H) 457 2000 


INTERMEDIATE SECTION 
Convenor 

Vacant 

DARLING RANGE BRANCH 
Chairman 
RAE PAPENFUS 
P.O. Box 76, 
KaJamunda 6076 
Telephone 293 1676 


JUNIOR SECTION 
Convenor 

Vacant 

KW1NANA-ROCKING HAM- 
MURRAY BRANCH 
Chairman 
BOB GOODALE 
218 Arcadia Drive 
Safety Bay 6169 
Telephone 527 4289 


WANNEROO AND NORTHERN SUBURBS BRANCH 
Contact Person 

KEN ZAKREVSKY 

49 Koreila Street.Telephone (H) 401 7132 




THE WESTERN AUSTRALIAN 

~ 6 MAY 1992 ) 



Vol. 19 


30th March, 1992 


T—T 


No. 1 




EDITORI AL NOTE 

The Council of the Western Australian Naturalists’ Club (Inc) conducted a 
survey of members regarding frequency and format of The Western Australian 
Naturalist. Overwhelmingly, members supported the condnuadon of 
publishing original data on all branches of natural science pertaining to 
Western Australia. Members also supported retaining the previous editorial 
style. 

Members have been concerned at the cost of publishing a quarterly journal 
and accepted a less frequent but larger publication. 

Accordingly Council has decided to publish the Journal twice yearly in March 
and September. Each part will be at least twice the size of the previous quarterly 
parts. This will reduce production costs without any reduction in the numbers 
of published pages. 

JOHN DELL 
(Hon. Editor) 


OBSERVATIONS OF CAPTIVE AND WILD WESTERN 
RINGTAIL POSSUMS PSEUDOCHEIRUS OCCIDENTALIS 

By MIKE ELLIS and BARBARA JONES, 

Western Australian Museum, Francis St., Perth 6000 

INTRODUCTION 

Common Ringtail Possums, Pseudocheirus peregrinus, of south-eastern 
Australia have been the subject of a number of studies: field studies of natural 
popularions have provided details of population biology, natural history, 
growth and reproducrion (Thomson & Owen 1964; How et al. 1984; Pahl 
1987a); Chilcott and Hume (1985) and Pahl (1987b) have studied diet and 
digestion; Hughes et al. (1965) and Pahl and Lee (1988) reported on 
reproduction in natural populations. 

The ringtail possums of south-western Australia have been considered as a 
subspecies, P. peregrinus occidentals, though Thomas (1888) accorded specific 
recognition to the south-western ringtails (herein referred to as Western 
Ringtail Possums). More recently, McKay (1984) suggested that P. occidentalis 
probably warrants species status. The Western Ringtail Possum was given rare 
and endangered status by the Western Australian government in 1983. How et 
al. (1987) reported an alarming decline in this possums’ range. 
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There have been no published accounts of the biology of Western Ringtail 
Possums. Between 1969 and 1974, one of us (M.E.) made observations, which 
are summarised in this paper, of a captive group and two natural 
populations. 


CAPTIVE ANIMALS 

Of the eighteen Western Ringtail Possums kept in captivity, six were collected 
from the wild, one from East Augusta and five from Two Peoples Bay. A male 
collected in suburban Perth was assumed to be an escaped pet. Possums were 
kept at M.E.’s home until December 1971 and were held in three cages of wire 
mesh (1 m square and 2 m high, 3 m x 2 m and 2 m high and 2 m x 1 m and 
2 m high) with solid roofs and nest boxes. The possums were subsequently 
moved to CSIRO's Helena Valley establishment where they were housed in 
the same cages plus another (4 m x 3 m and 4 m high) of similar 
construction. 


Diet 

All possums were given a vitamin and mineral supplement daily (“Petvite”) 
and a ration of Peppermint (Agonis flexuosa) leaves. The possums showed a 
preference for fresh, young, green leaves rather than young leaves with red 
colouring or older foliage. A variety of other plant materials formed the 
remainder of the daily ration, according to availability. These included 
commercially available fruits and vegetables, banana leaves, fuschia leaves, 
hibiscus and rose flowers, tamarix leaves and bark, biscuits, Marri (Eucalyptus 
calophylla) and Bullich (E. megacarpa) leaves. 

Water was available at all times. Some possums were regularly observed 
drinking while others did not appear to drink. 

On one occasion, an adult female was seen consuming her faeces. 

Behaviour 
Scent marking 

Both males and females were observed to mark tree limbs with fluid from the 
cloaca. This behaviour was commonly observed when an animal was moved to 
new surroundings, and especially if another possum had previously marked 
the limbs. On one occasion, an animal was observed to deposit fluid directly 
over that previously deposited by another possum. 

Vocalisation 

Captive animals were heard to make a challenge or warning bark that consisted 
of two to four short syllables. 

Social behaviour 

Some combinations of possums sharing cages resulted in fighting. Peaceful 
combinations usually consisted of a female and her offspring, including mature 
daughters. Adult males were often not tolerated by mature females, though 
males rarely initiated agonistic behaviour. It was clear some possums recalled 
previous fights since placing a male into a bag (for weighing) that smelled of a 
female who had attacked him, elicited uncharacteristic distress. 
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Possums were provided with nest boxes in their cages. Commonly, adult 
possums rested alone in the same nest box on consecutive days. Adult females 
shared their nest box with their young until the pouch-young was about 90 
days old and nearly ready to make the first emergence from the pouch. The 
older sibling was evicted from the mother’s nest box at this stage. On one 
occasion, an adult female and male shared a cage with their first young. When 
the next young was about 90 days old, the mother refused entry to the nest box 
to the elder daughter, who commandeered the male’s box. The male moved 
into another (vacant) box. Occasionally an adult female shared its mother’s 
nest box, and on a few occasions, a female just evicted from its mother’s box 
shared a male’s nest box. Rarely did an adult female share a nest box with an 
adult male. 

A number of agonistic encounters were observed when a new possum was 
introduced to an already inhabited cage. Four types of attack were 
recognized: 

1. swipe — front paw extended as in a slap 

2. bite 

3. scratch 

4. ‘tangle’ — a full embrace with biting 

Biting and scratching were usually aimed at either the head or tail of the 
opponent. Most aggressive encounters observed occurred when a male and 
female were put together (for mating), and were terminated by the observer 
removing the introduced possum. No submissive behaviour was observed; if 
an animal attempted to avoid conflict, it sat still as far as possible from the 
opponent. 

On two occasions aggression between cage cohabitors was observed prior to 
the death of a possum. In one case, a female with two young, male offspring was 
collected from Two Peoples Bay when the young weighed ca. 170 g. Twenty 
weeks later, the two young were ca. 850 g. One evening, one of the twins was 
observed to be chasing its sibling. The next morning the sibling was found dead 
with extensive head injuries. On another occasion, an adult female was 
apparently killed by an adult male three days after being introduced into his 
cage. 

Copulation and birth were never observed, though as mentioned earlier, on 
rare occasions an adult male and female shared a nest box. 

Sex ratio 

A total of 11 young were born to four females; five of these were male and six 
were female. This sex ratio did not differ from unity (X 2 = 0.90, 1 d.f., p > 

0.05). 

Litter size 

On one occasion, two young ( one female, one male) were born to a female 
which was born in captivity and had previously raised one young. One of the 
twins (the female) was found alive on the cage floor at ca. 35 g (ca. 50 days of 
age) and returned to the pouch. Two days later, it was dead. 

Nine of the 11 young born appeared to be single births suggesting that 10% of 
births are of twins. 
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Fecundity 

Data on the fecundity of captive females are limited because few lived longer 
than two years in captivity, and some did not have access to males. However, 
the best record of subsequent births was that of the first captive female 
collected as a subadult; it had almost constant access to a male. This female 
successfully raised four young during the first two years of maturity with the 
first three births occurring within one year (Figure 1). The greater period of 
time between the last two births may relate to the female’s health; the growth 
of the last young appears slower than that of her earlier offspring. 



Weight of young (g) 

Figure 1: Reproductive chronology for the captive female with the longest reproductive life. 
Horizontal lines represent the weight of five successive young. 
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Growth of young 

The growth of five young (three females and two males) was documented by 
frequent weighing starting about the time of first emergence from the pouch. 
Four of these young were fathered by a male of unknown geographic origin; 
the mother was from East Augusta. The fifth was the young of the first two 
(siblings) of the above pair. 

The Non Linear Regression sub-programme of SPSSx (SPSS Inc. 1988) was 
used to compare the relative fits of the growth data to logistic, Gompertz and 
von Bertalanffy growth curves. Linear regression was used to check the 
suitability of a straight line growth model. The linear regression yielded a 
coefficient of determination (R 2 ) of 0.88 and all curves tested yielded an R 2 = 
0.96. The von Bertalanffy equation (Cumulative growth (W) = a(l—he kt ) 3 , 
where a is the asymptote of the curve, b is the corrected, average slope and K is 
the derived, initial mass) (Ricklefs 1968) provided rhe lowest weight at time 
zero (23 g versus 100 g and 116 g for the logistic and Gompertz equations, 
respectively). For our data, the equation was: 

W = 1025 (1 — 0.016 e 23 ) 3 . 

Clearly, the model’s ability to extrapolate birth weights for pouch-young was 
impaired by our limited data on pre-emergence weights. 

Because the date of birth was not known for any of the five young, individual 
growth curves were matched (for time) at a body weight of 200 g 
(Figure 2). 



Time (days) 


Figure 2: Growth of captive Western Ringtail Possums: most weights were taken after the first 
emergence from the pouch. Equation for the curve that best fitted the data was: 

W = 1025 ( 1 — 0.016e”) 3 . 
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The best estimate of the duration of pouch life is based on the smallest young 
seen which was viewed when crown-rump length was ca 1 cm. This was 95 
days prior to the young’s first emergence at a body weight of 125 g. All ages 
referred to throughout these notes assume a pouch life of 100 days. 

The observations cannot be used to suggest a gestation period or the duration 
of lactation. One female with a young of 500 g (age ca. 160 days) had one 
functional teat, and this was at least 40 days prior to the birth of the next 
young. 

Young attained adult body weight (900-1000 g) at about 260 days. 

Two females born in captivity produced young which were first detected when 
the mothers were 305 and 320 days old with body weights 1000-1100 g. Other 
females reproduced at body weights of ca. 900 g, but their age was 
unknown. 

Causes of death 

Fourteen possums (seven captive bred, and seven wild caught) died in 
captivity. The following list gives the animal’s gender, age and circumstance of 
death for those possums that were born in captivity. 

female; 22 months ; post mortem revealed impacted stomach with secondary 
liver degeneration and lack of body fat 

female; 32 months; ‘accidentally’ killed by pet dog 
female; 31 months ; accidental overdose of anesthetic 
male; 14 months; sick (no response to penicillin) then dead 
male; 10 months; post mortem showed lung degeneration 
male; 5 months; sickened and died after mother’s death 
female; body weight 35 g; found on cage floor (its twin was still in the 
pouch) 

The following list gives the animal’s gender, the period it was kept in captivity, 
and its age at capture for possums collected from the wild. 

male; 42 months; killed for post mortem, cause of illness focal hepatitis 
(Corynebacterium xerosis cultured from liver) 
male; 2 months (adult); sickened and died (cause unknown) 
female; 40 months (subadult); post mortem inconclusive, possible heart 
attack 

female; 16 months (adult); unknown 

male; 4 months (back young); killed by its twin 

male; 8 months (back young); unknown, redback spider found in nest box 
female; 3 days (adult); killed by male 


WILD POPULATIONS 

Drey use 

Opportunistic observations of natural populations of Western Ringtail 
Possums were made at East Augusta and at Two Peoples Bay. Like the 
Common Ringtail Possum, the Western Ringtail Possum used dreys 
constructed from flexible twigs and vegetation for daytime shelter at both sites. 
Observations of the dreys were the main source of data in this section. 
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The shape and dimensions of a typical drey from East Augusta are shown in 
Figure 3. Dreys were located in trees or shrubs, often in dense clumps of 
vegetation such as vines or creepers. Twigs of Peppermint usually formed a 
major part of the drey; other materials observed included sedge leaves and 
bracken fronds which were available only from ground level. 



4-23-> 


-28 


Figure 3: Shape and dimensions (cm) of a typical drey from East Augusta. 




The height above ground of 14 dreys was recorded at each locality. At East 
Augusta the average height was 5.4 m (2.4-8.2 m), significantly higher than 
that at Two Peoples Bay, 1.6 m (0.6-3.6 m) (Student’s t27 = 8.30, p < 0.005). 
At Two Peoples Bay, dreys were often located in shrubs of the understorey 
(below trees to 8 m), while at East Augusta, most dreys were in the trees (A. 
flexuosa to ca. 10 m) and the understorey was primarily of sedge and 
bracken. 

At Two Peoples Bay, dreys at a number of sites were checked for occupancy. 
One hundred and three dreys were checked of which eight were occupied, 
giving an occupancy rate (number of dreys occupied by a ringtail/total number 
of dreys checked) of 8%. 

At East Augusta 32 dreys were tagged between 1969 and 1972, all of which 
were occupied by a possum at some time. During four years, six marked dreys 
became derelict either falling from a tree or breaking apart. Persistence of dreys 
ranged from six months to at least 38 months. 

A drey marked Mil was used for 38 months by at least three different 
possums. Records of the occupancy for this drey are shown in Table 1. 
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Table 1. Records of occupation of a single drey (Mil) at East Augusta. The “O” denotes that the 
drey was occupied; the “E” empty. 


Day 

Drey 

Occupant(s) 

1 

E 


337 

E 


399 

O 

female and young 

426 

O 

female (adult) 

623 

O 

female and large young 

624 

O 

unknown 

625 

O 

unknown 

645 

E 


677 

E 


688 

O 

male 

735 

O 

unknown 

766 

O 

unknown 

767 

E 


806 

E 


807 

E 


808 

E 


813 

O 

female and young 

837 

E 


841 

E 


843 

E 


1045 

O 

male 

1046 

E 


1069 

O 

female (subadult) 

1071 

E 


1172 

drey broken up 



Within one month of Ml 1 breaking up, a new drey was built in the same 
position. 

Summarising, the occupancy rate for all marked dreys at East Augusta showed 
40% of dreys checked were occupied, while for M11 the occupancy rate was 
45.8%. 

On one occasion, three possums (a female with two young) were flushed from 
a drey at Two Peoples Bay. All other dreys were occupied by a solitary male or 
female, or a female and young. 

Field weight 

Adult possums were caught at both localities. From East Augusta, seven 
females had a mean weight of 1057 g (960-1100 g) and three males 1102 g 
(950-1250 g). From Two Peoples Bay, two females weighed 1080 and 1040 g 
and three males had a mean weight of 1078 g (1000-1160 g). 

DISCUSSION 

Comparing these observations of the Western Ringtail Possum with reports of 
the biology of the Common Ringtail Possum (Thomson and Owen 1964; 
How et al. 1984) shows a number of differences between the species. Drey 
occupancy results suggest social behaviour of the two species differs. In this 
study, Western Ringtails were never observed sharing nests, except for females 
with young. Thomson and Owen (1964) found adult Common Ringtails 
shared dreys in a variety of combinations; about half of the dreys contained a 
single animal, one third were occupied by a pair (male and female), and the 
remaining dreys contained the rarer cases of more than two adults or two adult 
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males. Observations of captive Western Ringtails suggest that drey-sharing 
may occur, but the field observations indicate adults do not share dreys on a 
regular basis, and that if drey-sharing does occur naturally, it is an unusual 
event. 

Adult Western Ringtail Possums weigh about 950-1100 g, being considerably 
heavier than Common Ringtail Possums from Victoria (ca. 700-900 g). Most 
births were single in Western Ringtails, but twins are the norm for Common 
Ringtails. This suggests that the growth of young is likely to differ also, but our 
data are too sparse to comment with any confidence. 

Smith and Lee (1984) describe trends in body size and reproductive patterns 
for Australian possums and gliders, and show that larger species tend to have 
smaller litters. They also suggest that the low nutritional value of a herbivorous 
diet may provide a selective advantage that encourages the evolution of larger 
body size. Applying these concepts to the major differences between the 
Western Ringtail Possum and the Common Ringtail Possum prompts the 
suggestion that Western Australian habitats may offer a lower quality food 
resource than that available in the eastern states. The more solitary social 
arrangements of Western Ringtail Possums may also be a response to a lower 
quality food resource. Further studies of dispersion patterns may allow 
evaluation of these suppositions. 
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NOTES ON THE DISTRIBUTION, ECOLOGY AND 
TAXONOMY OF THE PEACEFUL DOVE GEOPELIA STRIATA 
IN WESTERN AUSTRALIA 

By R.E. JOHNSTONE, Western Australian Museum, 

Francis Street, Perth, Western Australia 6000. 

ABSTRACT 

Data on distribution, abundance, habitat, food, breeding, and colour of unfeathered parts are 
given for the Western Australian populations of Ceopeliu striata. Geographic variation is analysed 
(briefly also for eastern Australia and New Guinea). The Peaceful Dove is treated as conspecific 
with the Zebra Dove G. s. striata. Only one subspecies G. s. placida is recognised in Australia and 
New Guinea. 


INTRODUCTION 

All three geopelias inhabiting Australia, the Bar-shouldered, Peaceful and 
Diamond Doves are superficially similar in plumage, displays and calls, causing 
some field workers to wrongly identify them; even recent texts give erroneous 
distributions for Bar-shouldered and Peaceful Doves in Western Australia. In 
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many places the ranges of all three overlap, but their different habitat 
requirements and food preferences separate them ecologically. 

The Peaceful Dove is widespread in eastern and northern Australia, but its 
range in Western Australia is fragmented. The paler colouration of birds from 
mid-Western Australia has led previous writers to treat them as a separate 
subspecies “ clclandi", Recent collections from this area clarify the taxonomic 
status of western birds and show that most of the variation is of the 
chequerboard type, making it difficult to recognize subspecies. 

1 examined 318 G eopelia striata from Australia, New Guinea and south-east 
Asia held in the Western Australian, South Australian, Australian and 
Queensland Museums and Australian National Wildlife Collection. The 
length was measured of chord of flattened wing, tail to outer base of central 
rectrix, tarsus and entire culmen. Data on colour of unfeathered parts was 
collated and plumage colour was described. 

RESULTS 

Distribution 

The Zebra/Peaceful Dove ranges from southern Burma, through the Sunda 
and Lesser Sunda Islands, Tanimbar and Kai Islands to southern New Guinea 
and western, northern and eastern Australia (Peters 1961). 

In Western Australia the Peaceful Dove has a broken distribution with a 
population in the Kimberley and another in the north-west. 

In the Kimberley it ranges south to Injudinah Swamp, Logues Springs, 
Noonkanbah, Cherrabun, McDonald Spring and Sturt Creek and to many 
continental islands: Sir Graham Moore, Middle Osborn, South-west Osborn, 
Carlia, Wollaston, East Montalivet, Bigge, South Maret, Boongaree, 
Coronation, Uwins, St Andrew, Augustus, Darcy, Heywood, Champagny, 
Koolan, Cockatoo and Sunday [see Storr (1980) and Figure 1]. 

There is a break of 230 km between the southernmost Kimberley records and 
the De Grey River. In the north-west, Peaceful Doves are restricted to the 
larger watercourses and range from the De Grey River south to the lower 
Murchison upstream to Nine Mile Pool and east to the lower Oakover and 
Davis Rivers, the Rudall, the upper Fortescue near Roy Hill and Newman, on 
the upper Ashburton to George Creek, on the Lyons river to 19 km NE of 
Minnie Creek HS, on the Gascoyne to the Great Northern Highway, to the 
upper Murchison from 9-26 km east of Beringarra [see Storr (1984,1985) and 
Figure 1], 

Status 

In the Kimberley, Peaceful Doves are moderately common to very common, 
occurring in pairs, small parties and flocks of up to 100. In the north-west it is 
locally common but generally uncommon and patchily distributed, usually in 
pairs or small parties of up to 20 at feeding or watering sites. 

Ecology 

In the Kimberley this dove favours open wooded grasslands in the vicinity of 
water. They often congregate in burnt areas. In the Pilbara and Gascoyne it is 
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Figure 1: Map of northern Western Australia locating records of Geopelia striata. 

restricted to riverine vegetation, mainly of Melaleuca leucadendra, Eucalyptus 
camaldulensis and palms around permanent pools on major water courses. On 
the lower Murchison they are found mainly in riverside vegetation of 
Casuarina obesa and Acacia spp. with scattered E. camaldulensis. 

Peaceful Doves often feed quietly on the ground, especially bare areas such as 
river beds and banks and tracks and roads. They move slowly when feeding but 
are very agile and can run quickly. When flushed they rise rapidly and usually 
land in a nearby tree or return to the ground and continue feeding. They drink 
at least twice a day and often sunbathe on the ground with one wing lifted. 
Their call is a melodious “ollywattle” or “doodle-doo” and also a throaty 
“coo-coo”, “coo-a-lac" and “kool”. 

Food 

In Western Australia the main foods are seeds of grasses, e.g. Cenchrus setigerus 
(Birdwood Grass), C. ciliaris (Buffel Grass) (both introduced species), 
Brachiaria, Echinochloa, Panicum and Setaria. They also eat the seeds of C leome 
viscosa (Tickweed), Casuarina obesa, Sida, Sisymbrium, Cyperns, Amarantkus, 
Phyllanthus (including maderaspatensis), Euphorbia, Boerhavia sp., Senna, 
Citrullus, Medicago, Psoralea and seeds of some Liliaceae. Length of seeds 
ranged form 0.6 to 7.7 mm. 
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Breeding 

In Western Australia it breeds throughout the year with a peak between 
January and May. Fifty-seven two-egg clutches have been recorded for 
Western Australia in the following months: January (8), February (10), March 
(4), April (6), May (8), June (2),July (6), August (3),September (4),October 
(1), November (2) and December (3). They nest in Terminalia, Eucalyptus 
(including bloodwoods and mallees), L ysiphyllum, Acacia, Melaleuca, Ficus 
and Erythrophleum. 

Nests are flimsy platforms of sticks placed on horizontal or vertical forks or 
among tangles of broken branches and once on a sprouting stump. Most nests 
were from 1-4 m from the ground, but one was only 60 cm up and another 6 m 
up. 

Two oval shaped white eggs form the clutch. A clutch of two eggs collected by 
l.C. Carnaby at Parrys Creek on 21 February, 1965 measured 20.9 x 16.7 mm 
and 22.2 x 16.7 mm and two eggs collected by N. KolichisatTrent River on 15 
May, 1980 measured 21.8 x 16.4 mm and 20.9 x 16.0 mm. 

Unfeathered Parts 

Data are available for 69 Western Australian specimens. Iris white (N 38), 
greyish-white (14), bluish-white (6), bluish-grey (3), cream (3), pale blue (3), 
grey (1) and pearl grey (1). Bill grey (N 45), blue-grey (9), light grey (6), 
greyish-black (4), brown (1), brownish-black (1) and black (1). Facial skin 
(orbital ring and lore) pale blue (N 22), bluish green (21), pale greenish-blue 
(9), blue (3), yellowish green (2) and yellow (1). Nostrils blue (N 22), powder 
blue (3), greenish-blue (1) and white (2). Legs purplish-brown or purplish- 
pink. Mouth pink, greyish-white or grey. 

GEOGRAPHIC VARIATION 

This subject is dealt with by comparing the more distinctive populations, 
beginning with those in the south. 

1. Murchison River 

Birds from the lower Murchison (estuary' and near Galena) have the forehead 
pale grey, crown and nape pale greyish brown (with buff and brown bars on 
some specimens), neck, sides of neck and breast white, each feather with two 
(sometimes three) wavy blackish brown bars (thin on the breast and thicker on 
the hind neck), back and wing coverts pale greyish brown (some feathers with 
a rufous buff or greyish white band near tip, and most feathers tipped with 
black giving a scalloped effect), central tail feathers greyish-brown, primaries 
tinged rufous on the inner web, underwing coverts mostly chestnut, chin and 
throat whitish grey and lower breast and flanks pale brownish purple shading 
to creamy white on the belly. Overall they have a pale grey or greyish brown 
appearance. 

There is a break of 300 km between populations of the lower and upper 
Murchison River. Birds from Beringarra on the upper Murchison are more 
reddish brown or reddish buff on the hind neck, back and wing coverts. The 
throat is white to huffy brown (pale grey in one specimen) with only a thin grey 
line under the eye. The breast barring is also less distinctive and is often broken 
in the centre of the breast with the pale brownish purple of the lower breast. 
These birds match best with populations further north (see below). 
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2. Gascoyne, Lyons and Minilya Rivers 

Nearly all specimens are similar to Beringarra birds, being reddish brown on 
the upperparts or mixture of reddish brown and greyish brown feathers. The 
exceptions are a male A17474 from the middle Gascoyne and a male A17661 
from the Minilya that are greyer on the upperparts, have darker barring on the 
hind neck and breast, and have a greyer throat anti a stronger brownish purple 
suffusion on the lowest breast and flanks. 

3. Ashburton River 

An adult male A17849 from the lower Ashburton near Nanutarra, has the 
upperparts pale reddish brown and reddish buff and the throat huffy brown 
with no trace of grey. An adult female from the same locality is much greyer on 
the upperparts, has more blue grey on the forehead and has pale grey edging to 
the whitish throat. 

All but two specimens from the upper Ashburton are greyish brown or 
brownish grey on the upperparts with only odd feathers having a rufous tinge, 
and they have the sides of the throat pale grey. The exceptions are a female 
A17846 from Moori Pool and a female A17841 from near the junction of the 
Angelo and Ashburton. These birds are reddish brown or reddish buff on the 
upperparts and match the reddish birds from the lower Ashburton, the 
Gascoyne and the upper Murchison. 

4. Fortescue River 

Fortescue birds are the reddest in Western Australia. They have the forehead 
pale grey, crown and nape pale reddish brown or pale greyish brown with 
indistinct (sometimes absent) brownish bars or scallops, neck and breast 
whitish buff [each feather with two (sometimes three) brown wavy bars], back 
and rump pale reddish brown, sometimes pale greyish brown with scattered 
reddish brown feathers (many feathers with a narrow black tip), wing coverts 
huffy brown, pale whitish grey or reddish brown tipped with black, primaries 
brown with narrow buff or reddish brown leading edge, central tail feathers 
greyish brown (often tinged reddish brown near tip), chin and throat brownish 
buff, whitish or whitish grey, lower breast and upper flanks white stiff used with 
very pale brownish purple, and belly buff becoming rufous buff on lower 
flanks. 1 have not observed or collected any grey birds on the Fortescue. Birds 
from the Sherlock River and Whim Creek are similar to Fortescue birds but 
have a greyish tinge to the throat. 

5. De Grey River 

Most birds have greyish upperparts and thus contrast strongly with Fortescue 
birds. They have the forehead grey, crown and nape brownish grey or greyish 
brown, hindneck and breast with strong blackish brown bars, back, rump and 
wing coverts brownish grey to greyish brown (in some specimens odd 
feathers tinged reddish brown, and most feathers tipped black), central tail 
feathers dark greyish brown, throat pale grey or whitish, lower breast and upper 
flanks with a strong brownish purple suffusion, and lower flanks buff or reddish 
buff. Two specimens from Tooncoonaragee Pool on the Oakover River (a 
tributary of the De Grey) are more reddish brown on the upperparts than De 
Grey birds. The bird figured by Mathews (1910:133) from theCoongan River 
(a tributary of the De Grey) is also more reddish on the back then De Grey 
specimens. 



The palest birds from the De Grey drainage match specimens from the lower 
Murchison and upper Ashburton, and the darkest De Grey birds match those 
from southern Kimberley (Roebuck Plains and Logues Springs). 

There is a break of 230 km between the De Grey and southern Kimberley 
populations. This break is formed by the virtual extension of the Great Sandy 
Desert to the sea and is probably the largest in the species’ range anywhere in 
Australia. 

6. Kimberley 

All Kimberley birds have grey upperparts, and there is very little variation 
throughout the region. Many birds match well with the darker De Grey River 
specimens. A specimen from Moola Roola (A5809) is pale ash grey on the 
upperparts (like the palest De Grey birds and paler than south Kimberley 
specimens); some of its back feathers are tinged with reddish brown, and the 
belly and flanks are almost pure white with little brownish purple. 

7. Northern Territory, Queensland, New South Wales, Victoria and 
South Australia 

Distribution is continuous in northern and eastern Australia, and there is very 
little variation in coloration and size (Table 1). Specimens from the De Grey 
River and Kimberley, Western Australia, can be matched with those from the 
Northern Territory (including the Sir Edward Pellew Islands), New Guinea, 
Cape York, central Queensland, New South Wales, Victoria and north-eastern 
South Australia. There is however considerable individual variation in these 
regions, some birds being darker grey on the upperparts and having broader 
black edging to the feathers. Some South Australian specimens from 
Warburton River, Kalamurina and Port Germein have occasional back 
feathers tinged with reddish brown or reddish buff. 

8. New Guinea 

Most New Guinea birds are similar to those from north Queensland, but some 
are a little darker on the upperparts. A specimen from Port Moresby has strong 
chestnut on the inner web of the primaries. 

TAXONOMY 

Frith (1982) recognized three subspecies in Australia, namely Geopelia striata 
placida of northern Australia, G. s. tranquilla of south-eastern Australia and 
G. s. clelandi in north-west Australia. Mathews described G. s. clelandi (type 
from the Coongan River) as a pale form, with a butt sandy tone to the 
upperparts, not pure grey as in placida. Although some birds from the Oakover 
and Coongan Rivers are reddish buff on the upperparts, Mathews’ description 
fits best with the pale reddish birds from the Fortescue, Ashburton and upper 
Murchison Rivers. As most De Grey River specimens match many Kimberley, 
Northern Territory and eastern Australian specimens it is difficult to recognize 
‘clelandi'. The fact that both grey and reddish birds occur on the Ashburton, 
Minilya, Gascoyne and Murchison Rivers would also complicate matters. 
There is in fact more variation along some western rivers than in the rest of 
Australia, due no doubt to their small size and isolation. 
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Table 1: Measurements (mm) and weight (g) of Geopelia striata, with means in parentheses. 

Population Sex No. Wing Tail Tarsus Entire Culmen Total Length Weight 
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Under G. s. tranquilla Frith (1982) mentions that the boundary between 
tranquilla and placida is not well known. This is because there is very little 
variation throughout eastern Australia, and there are no breaks in its 
distribution. Frith also states that placida is darker and smaller than tranquilla; 
however Condon (1975) asserts the opposite. This gives some idea of the 
difficulties facing people trying to delineate boundaries between these so- 
called subspecies. 

In summary 1 recognize only two subspecies in the Australian region: 
G. s. placida of Australia and New Guinea, and G. s. maugei of the Lesser 
Sundas. The latter is large and strongly barred on the breast and flanks (4 bars 
rather than 3 on each feather) has no brownish purple suffusion to the breast 
and flanks, has extensive chestnut on the inner webs of primaries and 
secondaries and has yellow or orange facial skin. It is also noteworthy that 
maugei of Sumbawa and Rinca Islands were attracted by and responded to 
taped calls of Australian placida. 
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PLANTS COLLECTED BY J.A.L. PREISS 
FROM KINGS PARK IN 1839 

By E.M. BENNETT, Kings Park and Botanic Garden, 

West Perth, 6005. 

ABSTRACT 

Johann August Ludwig Preiss was an important early plant collector in Western Australia. He 
documented his collecting localities with precision and recorded 22 species from Mt Eliza, Perth 
(now Kings Park) of which 12 were used by botanists to describe new species. 
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INTRODUCTION 


It is likely that a few early plant collections in the colony were made from Kings 
Park but many of the early collectors only recorded imprecise localities such as 
“Perth” or “Swan River”. In contrast, the visiting botanist Johann August 
Ludwig Preiss gave precise localities. For example he recorded the details of 22 
plants including a fungus from the locality cited as “Elizamountain”, “Mt Eliza” 
or “Elizamontagne”, i.e. the scarp to the west of Perth between present day 
Parliament House and Kings Park. 

BACKGROUND 

Little is known about Preiss before he came to Western Australia. He was born 
in Herzberg am Harz near Gottingen, Germany on 21 November, 1811 and 
died there on 21 May, 1883. He was University trained and had been awarded 
the degree of Doctor of Philosophy. 

Preiss arrived at Fremantle on 4 December 1838 and spent three years in 
Western Australia making an excellent botanical collection, which together 
with those of James Drummond formed the basis for the early taxonomic 
studies of this state. He and James Drummond disagreed on several points 
although they did do some field collecting together. In addition to plant 
specimens Preiss also collected shells, insects, birds, reptiles and mammals; his 
precise collecting localities prove very useful today. In October 1839 when he 
had collected 1500 plant species, he offered the entire collection to the British 
government at a cost of £3000, but it was not purchased. 

After leaving Fremantle in 1841 Preiss went to England arriving in the spring of 
1842 and stayed there until June before returning to Hamburg. Whilst in 
England William Hooker purchased seeds and specimens which gave Preiss 
the necessary finance to organise his collection. Under the guidance and 
supervision of J.G.C. Lehmann, Professor of Botany and Director of the 
Hamburg Botanic Garden, the organisation of a 2-volume work, Plantae 
Preissianae commenced. This work classified and described all of Preiss’s plant 
collections made in Western Australia. A number of European Botanists were 
invited to prepare treatments of various families for inclusion in Plantae 
Preissianae, but none were done by Preiss himself. This 2-volume work was 
published in 7 parts (4 in Volume 1 and 3 in Volume 2) between 1844 and 
1848. 

KINGS PARK COLLECTION 

Preiss collected and identified approximately 2800 plant collections 
(Marchant 1990) which were made in the Swan River Colony between 15 
December, 1838 to 16 January, 1840. Of these22 were collected from Mt Eliza 
and incl ude type collections of 10 species and 2 varieties. Six of the species are 
currently placed in synonymy. 

Kings Park is the Type Locality for the following species: 

Baumea preissii. A sedge to 45 cm tall forming stands in seasonally 
waterlogged areas bordering lakes and water-courses. The inflorescence is 
about half the height of the plant and the spikelets are purple-brown to grey- 
brown. It occurs from Red Hill south to Pemberton. Presumably collected 
from the base of Mt Eliza. 
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Scaevola holosericea. An erect, spreading shrub to 1 m tall with hairy leaves 
and terminal spikes of blue, rarely white flowers. It occurs on the sandy soils 
between Perth and Bunbury. Common in the Park. 

Trymalium albicans. A shrub to 1 m tall with pale yellow to cream flowers. 
This taxon was previously regarded as Trymalium ledifolium which occurs on 
the Darling Scarp. Trymalium albicans differs in flower colour, less hairy leaves 
and its later flowering period. It grows associated with limestone between 
Lancelin and Coogee and in Kings Park on the lower limestone slopes of Mt 
Eliza. 

Drosera porrecta (currently Drosera stolonifera) . A tuberous herb to 25 cm 
tall with basal, spathulate leaves occurring in a rosette and cauline leaves 
whorled along the stem. The white flowers occur in terminal and axillary 
panicles. This species is widespread between Dongara and Albany and 
common in Kings Park. 

Aqaricus australius. A “mushroom” fungus which is now known as Lepiota 
australiarui. 

Pachysurus angianthoides (currently Calocephalus angianthoides) . An 
annual to 8 cm tall with globular, creamy-yellow flower heads. Recorded from 
the metropolitan area but not often collected. No exact location in Kings Park 
is known as there is no recent collecdon. 

Elynanthus octandms (currently T ctraria octandra). A perennial sedge to 
1.2 m tall with mainly basal leaves and leaf-like bracts up the stem. The dark 
coloured inflorescence is up to 25 cm tall. It occurs from Eneabba to Albany. 
Widespread in Kings Park. 

Patersonia turfosa (currently Patersonia occidentalis ). A tufted plant with 
the flowers enclosed in 2, large, brown bracts. The purple flowers each last 
one day. It is a widespread species occurring from the Murchison River to 
Esperance. Scattered throughout most of Kings Park. 

Candollea parviflora (currently Hibbertia racemosa). A low shrub to 
50 cm tall with narrow, stem clasping leaves, each leaf ending in three small 
points. The yellow flowers are axillary in the upper leaf axils. Occurs from 
Northampton to Esperance. Scattered throughout the Kings Park bushland. 

Libertia laxus (currently Orthrosanthns lanes'). A tufted plant to 50 cm tall 
with the purple flowers enclosed in 2, unequal sized, green bracts. This species 
is widespread from Northampton to Bremer Bay but is not very common in 
Kings Park where it is found on the sandy soil above the escarpment. 

Eurybia axillaris var exaltata (currently Olearia axillaris ). A much 
branched shrub to 2 m tall with narrow, grey-coloured leaves. The small 
flower heads terminate small axillary branches. Occurs from Bernier Island to 
Eyre; also recorded from eastern Australia. Common on the limestone and 
sandy soils of the escarpment. 

Cry ptandra tridcntata var tomentosa (currently Spyridium tridentatum). 
A low, nearly prostrate shrub with spoon-shaped leaves. The small flowers 
occur in terminal or axillary heads. It occurs from Wongan Hills south to Lake 
King. Common on the limestone and sandy soils of the escarpment. 

19 



A complete list of plants collected by Preiss from Mt Eliza and cited in Plantae 
Preissianae, volumes 1 and 2 (Lehmann 1844-8) is given below (Table 1). 


Table 1: Preiss collections from Elizamountain, Mt Eliza or Elizamontagne. 


Preiss 

Number 

Date 

Name Given in Plantae Preissianae 

Volume and Page 
Number 

1874 

19 Jan 1839 

Typha shuttleuvrthii Sond et Koch 

2:3 

2306 

20 Jan 1839 

Hemiandra brevifolia Be nth. 

1:355 

2358 

21 Jan 1839 

Patersonia turfosa Endl. 

2:31 

2317 

27 Jan 1839 

Hemiandra hirsuta Benth. 

1:355 

1083 

18 May 1839 

Templetonia retusa R.Br. 

1:88 

93 

19 May 1839 

Eurybia axillaris DC. v exaltata Steetz 

1:418 

1689 

19 May 1839 

Pomaderris albicans Steud. 

1:184 

1689 

19 May 1839 

Trymidium albicans Reiss 

2:280 

1770 

June 1839 

Elynanthus octandrus Neers ab Esenb. 

2:77 

2663 

June 1839 

A^aneus australius Fries 

2:131 

2150 

17 June 1839 

Candollea paniflora Steud. 

1:276 

1985 

20 Aug 1839 

Drosera porrecta Lehm. 

1:252 

1735 

Sept 1839 

Baumea preissii Nees ab Esend. 

2:75 

638 

23 Sept 1839 

Petrophile macrostachya R.Br. 

1:502 

1478 

23 Sept 1839 

Scaexola holosericea de Vriese 

1:408 

1570 

23 Sept 1839 

Thysanotus tenuis Lindl. 

2:37 

2017 

23 Sept 1839 

Ricinocarpus tfhiucus Endl. 

2:229 

2230 

23 Sept 1839 

Libertia laxa Endl. 

2:32 

1216 

25 Sept 1839 

Cryptandra trulenuita Steud v tomentosa Reiss 

2:289 

1564 

2 Oct 1839 

Thysanotus anceps Lindl. 

2:37 

1571 

25 Oct 1839 

Thysanotus trutruirus R.Br. 

2:38 

1517 

25 Oct 1839 

Scaevola multiflora Lindl. 

1:407 

44 

25 Oct 1839 

Pachysurus an^ianthoides Steetz 

1:442 

Note number 1689, collected 19 May 1839 was described in Volume 1 as Ponualcrris albicans and 


in Volume 2 as Trymulittm albicans. 


SYNONYMY OF NON-TYPE COLLECTIONS 

Hemiandra brevifolia and Hemiandra hirsuta are both currently called 
Hemiandra pungens. 

Typha shuttleworthii currently is called T ypha domingensis. 

Scaevola multiflora is currently called Scaevola nitida. 

Thysanotus tenuis and Thysanotus anceps were incorrectly named by Preiss and 
are Thysanotus thyrsoideus and Thysanotus arenarius respectively. 

CURRENTLY ACCEPTED NAMES 
The following species names listed by Preiss are still current today. 

Templetonia retusa 
Petrophile macrostegia 
Ricinocarpus glaucus 
Thysanotus triandrus 


COMMENTS 

Baumea preissi of Typha shuttleworthii do not grow in present-day Kings Park. 
Both are plants which grow in seasonally waterlogged soil bordering lakes and 
water-courses. With development of Mounts Bay Road this habitat was 
lost. 
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Calocephalus angianthoides has not been recorded in recent years from Kings 
Park so this presumably is a species which has become locally extinct with the 
development of Perth. It is of interest that Kings Park is a type locality for a 
number of species still extant so near the centre of a large city, and today can 
afford researchers the opportunity to revisit the type locality and to know that 
even though in the centre of a city the plants are safe. 
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THE COMBAT RITUAL OF TWO MONITOR LIZARDS, 
VARANUS CAUDOLINEATUS AND VARANUS GOULDII 

By GRAHAM G. THOMPSON, PHILIP C. WITHERS, 

Zoology Department University of Western Australia, Nedlands, W.A. 6009 
and SCOTT A. THOMPSON, 22 Bentley Close, Mt Claremont, W.A. 6010. 

INTRODUCTION 

Ritual male combat has been reported for a number of monitor species, but this is 
the first report of male ritual combat for either Varanus caudolineatus or V. 
gouldii. 

Varanus caudolineatus is a small arboreal goanna living in the central coastal 
and interior areas of central Western Australia, whereas Varanus gouldii is 
found throughout most parts of mainland Australia with the exception of the 
extreme south-eastern part of the continent (Cogger 1986). 

Varanus caudolineatus 

At approximately 2.45 pm on 12 December 1990, two adult V. caudolineatus 
(20.1 and 21.8 g) were observed fighting for about 5 minutes, approximately 
2 km East of Zado Bore (119° 07’E, 28°S; 55 km SW of Sandstone). The 
ambient temperature was 36°C and the V. caudolineatus were in an area with a 
partial ground cover of spinifex ( Triodia sp.) and leaf litter over the red, gritty 
sand. Approximatelay 25% of all standing trees were dead and a proportion of 
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the live trees had dead sections or hollows in their trunks, providing refuge for 
these arboreal monitors. 

One lizard was first seen at the base of a dead tree. The second approached it 
from a position higher up the tree trunk. The approaching lizard chased the 
other for a distance of approximately 30 m over and around clumps of 
spinifex. At the base of a large, dead tree the two animals embraced each other 
with their fore and hind legs in a ventrally adpressed position. They wrestled 
on the ground with longitudinal rolls, lateral twisting and mutual flexing of the 
trunk (Figure 1). The bodies of the two adversaries formed an arch from their 
snout to their tail, while wrestling. Each animal bit the other on the flank, limbs 
and tail. One V. caudolineatus broke free and quickly ran up the dead tree, 
pursued by the other. Both animals stopped about 40 cm above the ground in 
a head to tail position, separated by approximately 5 cm. Rapid, gular panting 
was evident in both lizards for a short peirod of time until the lower lizard 
moved toward the other animal. Both then returned to the ground to embrace 
with fore and hind limbs and continue their fighting behaviour. Fierce biting 
by both lizards was apparent but a subsequent inspection of the animals 
revealed no obvious damage to either lizard. It appeared that each lizard was 
attempting to throw its opponent onto its back. The two dorso-ventrally 
flattened, embraced lizards rolled longitudinally, and continued to arch their 
backs, for approximately two min utes at the base of the dead tree. Both animals 
appeared to be continually attempting to change their hold by repositioning 
their limbs, and to bite the other on the flank or tail, if the opportunity arose 
during the struggle. Finally, both lizards ceased their fighting behaviour and 
remained at the base of the tree, with rapid gular panting. They were captured 
by hand about 30 seconds later. 

V. caudolineatus are normally very wary and will very quickly move to a 
position on the other side of a tree, or into a hollow, to avoid detection. 
However, neither animal appeared to be concerned, during this combat 
behaviour, that they were being watched closely and photographed by three 
observers. 


Vararius gouldii 

At approximately 10.00 am on 18 December 1990, approximately 150 kmSW 
of Sandstone, we observed two V. gouldii in a bipedal posture (Figure 2). They 
were embracing each other with lore limbs, so that their ventral surfaces were 
touching. Because the behaviour was characteristic of the male varanid combat 
ritual, we presumed that they were both males. As we drew closer the two 
animals fell to the ground, embracing each other with both fore and hind 
limbs, while writhing and rolling on the graded road. After a couple of minutes 
they became aware of our presence and separated. Upon us moving closer, 
both animals quickly fled into the same burrow on the road side verge. Fresh 
marks in a rectangular area (2.5 x 1.5 m) on the dirt road indicated that the 
struggle had continued for some time before we had come upon these males in 
their combat ritual. It appeared as if these two lizards had longitudinally rolled 
on the ground for part of this time. There were no apparent signs that either 
lizard had inflicted any damage to the other. 
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Figure 1: Vimmusaiuiiolineutus in combat embrace. Drawn from photo taken 12 December 1990. 

PHYLOGENIC RELATIONSHIP OF MALE COMBAT 
RITUAL IN VARANIDS 

The combat behaviour of V. gilleni is very similar to that of V. caudolineatus 
which is not surprising given that V. caudolineatus is “morphologically and 
ecologically fairly similar” to Varanus gilleni (Pianka 1969) and most probably 
in the Odatria group (D. King pets. comm.). Murphy and Mitchell (1974) and 
Carpenter et al. (1976) record the ritualized combat behaviour of male pygmy 
mulga monitors (V. gilleni), from the Dallas Zoo, which occurred in the 
presence of a female of the same species. Deraniyagala (1958 in Murphy and 
Mitchell 1974), Waite (1929, species corrected in Horn 1981), Honegger and 
Heusser (1969 in Murphy and Mitchell 1974) and Auffenberg (1981 and 
1988) reported male ritualistic behaviour for V. bengalensis, V. spenceri, V. 
salvator, V. bengalensis and V. olivaceus respectively. Greer (1989) provides 
photographic evidence of two V. mertensi in a bipedal combat embrace. Twigg 
(1988) and Horn (1980) describe the bipedal combat embrace of V. varius 
with accompanying photographs to illustrate their behaviour. Horn (1985) 
reviewed male combat behaviour in V. komodoensis, V. semiremex, V. 
timorensis timorensis and V. scalaris (reported by Horn 1985 as V. t. similis but 
now recognized by Storr et al. 1983 as V. scalaris). 

The two different behaviour patterns of male ritual combat described by Horn 
(1985) for various varanids seem consistent within the two lineages of 
Varanidae in Australia described in King et al. (in press), namely the ‘gouldii 
group’ and the ‘Odatria group’. The data presented here for male ritual combat 
in V. goiddii (gouldii group) and V. caudolineatus (Odatria group) provides 
further supporting evidence for the male combat ritual behaviour differences 
described by Horn (1985) being consistent with lineage. The gouldii group (V. 
spenceri, V. mertensi, V. varius, V. komodoensis and V. gouldii) grasp each other 
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Figure 2: Varunus goulilii in combat embrace. Photo taken 18 December 1990. 

with fore limbs and rise in a bipedal embrace. When males fall laterally from 
their bipedal embrace they may roll longitudinally on the ground for some 
time (e.g. V. varius, Twigg 1988) before abandoning the fight or again moving 
into an upright posture. In comparison, the Odatria group (V. gilleni, V. 
semiremcx, V. cimorensis, V. scalaris and V. caudolineatus) grasp each other with 
fore and hind limbs with their ventral aspects in contact. They do not have a 
bipedal embrace. They often form a bridge by flexing their backs in concert, 
similar to that described by Murphy and Mitchell (1974) for V. gilleni. 

This is the first record of combat behaviour for V. caudolineatus and V. goiddii, 
although it is apparent that such behaviour is common to this genus. The 
behavioural differences observed between V, gouldii and V. caudolineatus are 
consistent with those of Horn’s (1985) descriptions for varanids that can be 
different Australia lineages of Ummus (King, in press). 
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PROBABLE SPAWNING SITE OF THE FRESHWATER COBBLER 
TANDANUS BOSTOCKl LOCATED IN THE 
MURRAY RIVER WESTERN AUSTRALIA 

By MICHAEL JOHN HUTCHISON, Geography Department 
University of Western Australia, Nedlands 6009. 

Present address: Nikko Branch, National Research Institute of 
Aquaculture, 2482-3 Chugushi, Nikko, Tochigi 321-16, Japan. 

INTRODUCTION 

The freshwater cobbler Tandanus bostocki is the largest indigenous inland 
species in south-western Australia, attaining a total length of at least 5 5 cm and 
a weight of at least 2.27 kg (Coy 1979). Morrison (1988 unpublished Ph D. 
thesis) studied the breeding biology of this species in Wungong Dam. Through 
use of gonadal-somatic indices, he was able to determine that spawning took 
place between November and January, but he did not observe the prespawning 
or spawning behaviour of this species or locate any spawning sites. 

The related eastern Australian T. tandanus are known to spawn at water 
temperatures greater than 24°C, and temperature, rather than flooding 
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appears to be the primary factor stimulating spawning in these fish (Davis 
1977). A nest is usually built by spawning T. tandanus in sand or gravel and 
maybe up to 2000 mm in diameter (Lake 1978). It has been assumed that the 
spawning of T. bostocki would be similar to that of T. tandanus (Lake 1971). 
Merrick and Midgely (1981) described the prespawning and spawning 
behaviour of T. tandanus in Kingaham Creek, Queensland. 



Figure 1: Movement of cobblers into run. 


OBSERVATIONS 

On 15 December 1988, in a run at the exit of Scarp Pool (116°00’E 32°46’S) 
between 16.45 hr and 17.15 hr, observations were made of the following 
behaviour by T. bostocki. Approximately 20 cobblers of 20 to 40 cm in length 
were first observed drifting downstream from a pool into an 8 metre wide run, 
with a water depth between 40 and 70 cm. The water temperature was 24.0° C, 
and O 2 saturation was 9296*. After drifting downstream the cobblers moved 
into some debris on one side of the run. Cobblers often left the cover of the 
debris, moved back to the head of the run, then repeated the above process 
(Figure 1). 

Sometimes a fish drifting downstream was met by a cobbler from the debris 
(Figure 2) in what appeared to bean aggressive action, then nipped. After such 
an exchange both fish would retreat to the debris. On other occasions a fish 
drifting downstream from the head of the run would pair with a fish from the 
debris. Pairs would swim upstream about 3 or 4 metres, remaining in close 
* Measured with a TPS digital oxygen analyser. 
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contact. Sometimes a pair would move out from the debris and engage in the 
same behaviour. A third fish would occasionally attempt to join a pair. 
After swimming upstream paired fish were observed to simultaneously disturb 
the bottom substrate with their mouths, whilst bearing their tails rapidly 
(Figures 3, 4A, B, and C). 

Several colour slides were taken of the above behaviour, with a single lens 
reflex camera fitted with a 50 mm lens. However the lack of a polaroid filter, 
poor light and the distance of the fish from the observation point made these 
slides unsuitable for journal reproduction. For clarity the outlines of the fish 
were traced onto paper, from large projected images to produce Figures 4A, B 
and C. 

On 19 November 1989 the same type of behaviour was observed again in the 
run. The behaviour was first observed upon arrival at the site at 09.30 hr and 
was still in progress at 16.30 hr, at which time, I had to leave. The water 
temperature at 09.30 was 21.3°C and oxygen saturation 93.4%. By 16.00 hr 
the water temperature had reached 23.7°C and oxygen saturation was 95%. 
These latter conditions are almost identical to those recorded at 16.45 hr 15 
December 1988. 

DISCUSSION 

The above behaviour was unusual in that it took place during daylight hours. 
Cobblers are a nocturnal species, and the above dates represent the only 
occasions, over a three year period during a wider study of the distribution of 
fishes of the Murray River system, that I observed cobblers active in the day, 
although I frequently observed them at night. 
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There are several reasons for suspecting that the above behaviour may have 
been related to spawning or pre-spawning activities. First the dates of the 
behaviour correspond with the spawning times determined by Morrison 
(1988). Second the water temperatures at the time were close to those 
reported for the spawning of T. tandanus by Davis (1977). Third, some aspects 
of the behaviour were similar to the description of the spawning behaviour of 
T. tandanus described by Merrick and Midgely (1981). For example Merrick 
and Midgely noted that prior to pairing, the female initially approached from 
deeper water upstream. This is similar to the observation of cobblers drifting 
from the head of the run just prior to pairing with another individual from the 
debris. The fish observed by Merrick and Midgely also swam in close contact as 
did the fish observed at Scarp Pool. Fourth, T. tandanus spawns during daylight 
hours (Merrick and Midgely 1981). However the descriptions of Merrick and 
Midgely involved only one pair, whilst my observations included at least 20 
fish gathered in one place, and also included observations of what was thought 
to have been aggressive behaviour. Finally, small 3-4 cm cobblers began 
appearing in fish traps set in the Murray River between 4 and 9 February 1989, 
suggesting spawning had recently taken place. 

CONCLUSION 

Unfortunately on both occasions when the above behaviour was observed, 1 
was taken by surprise, and was not equipped for underwater observations, thus 
could not search for the presence of eggs. I also had limited time to make the 
observations, owing to other research commitments, thus at this stage one can 
only speculate that the observed behaviour was related to spawning. 
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Figure 4A: Pair just formed. 




Figure 4C: Pair disturbing gravel. 
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Nevertheless, on the basis of the work by Morrison (1988) and what is known 
of the spawning behaviour of the related T. t andanus, 1 would suggest that the 
behaviour was related to spawning or pre-spawning activities. Scarp Pool is 
easily accessible, and 1 would recommend that it be used by any interested 
researcher as a site to study in more depth the behaviour of T. bostocki. 
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LONG-BILLED CORELLAS HAVE AN UNCERTAIN 
STATUS IN THE SOUTH-WEST OF WESTERN AUSTRALIA 

By MARION MASSAM and JOHN LONG, 

Agriculture Protection Board, Bougainvillea Ave, Forrestfield, W.A. 6058. 

ABSTRACT 

An accurate estimate of the number of birds comprising the population of Western Long-billed 
Corellas at Lake Muir was required to assess the potential for damage to grain crops and seedling 
trees. A ground-based count of corellas was carried out in May 1991 and two aerial surveys were 
flow in a Cessna 182 — the first in July 1990 and the second in March 1991. Approximately 1420 
birds were counted during the ground-based survey and between 800 and 920 birds were 
observed during the aerial surveys. More population estimates are needed before firm conclusions 
can be made about the size and stability of the corella population. Poisoning and shooting 
campaigns for control of damage to agriculture have the potential to cause a rapid decrease in the 
corella population. 


INTRODUCTION 

The Western Long-billed Corella (Cacatua pastinator pastinator) (Ford 1985) 
is endemic to the south-west of Western Australia, where it occurs in 
populations centred around Moora/Dalwallinu and Lake Muir/Tonebridge. It 
was recently placed in Schedule 1 of the Rare and Endangered Spcies List by 
the Department of Conservation and Land Management (C.A.L.M.) 
(Western Australian Government Gazette, November 1990). Birds in the 
Lake Muir/Tonebridge population eat newly sown grain and destroy seedling 
trees and consequently are sometimes killed by landholders. In 1985 the 
population at Lake Muir/Tonebridge was reported to number approximately 
3000 birds with flocks of up to 1000 observed at Dinninup and Orchid Valley 
(Storr 1991). [The northern population is estimated to number 
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approximately 5000 birds (Smith 1982) ]. Lack of accurate data on the present 
size of the Lake Muir population and its capacity for increase has created 
difficulties in predicting the birds’ potential to damage crops and the potential 
threat to the corella population from control measures. 

This study attempted to estimate the size of the population of corellas in the 
Lake Muir/Tonebridge area (The data were collected as part of an 
investigation of the nature and amount of damage to oat crops and trees 
caused by corellas in the Lake Muir/Tonebridge area.) 

METHODS 

Between May 1990 and November 1991 the distribution of corellas was 
estimated from searches by APB staff and from landholders’ information. 

Two aerial surveys were conducted — on on 5 July 1990 and the other on 6 
March 1991. A Cessna 182 (A.P.B. Vertebrate Pest Research Section aircraft) 
was used for both surveys flying at a height of 60 to 90 m and an air speed of 
approximately 165 km/h. The 1990 and 1991 surveys began at 1200 hrs and 
0830 hrs respectively and continued for 2 and 3.5 hours respectively. The 
survey team comprised a pilot, a front-right observer/navigator and a back-left 
observer. Topographical maps (1:250 000) of the study area were used for 
navigation and for recording the locations of corellas. The two observers (M. 
Massarn and J. Long) independently counted all corellas seen and the results 
were averaged to obtain final estimates. In most instances birds were counted 
singly or in small ‘parcels’ of an estimated 5, 10 or 20 individuals. 

On 27 May 1991 an intensive ground search was made of most of the areas 
known to support corellas. Two observers (M. Massarn and J. Long) counted 
birds from a vehicle for six hours. The area covered approximated that of the 
March 1991 aerial survey except that time limitations prevented a search of the 
area east of Boyup Brook (i.e. Kulikup and Qualeup area). At sites where 
corellas had been previously recorded the vehicle was stopped and both 
observers listened for corella calls. Landowners also offered directions on the 
day which led to the discovery of some new flocks. 

(The amount of information on distribution increased markedly with time 
and resulted in longer routes for the March 1991 aerial survey and the ground 
survey than for the earlier July 1990 aerial survey.) 

RESULTS 

The numbers of corellas counted, their distribution and the survey routes are 
detailed in Figures 1, 2 and 3. Approximately 1420 corellas were observed 
during the May 1991 ground search (Figure 1). Large flocks were observed at 
Chowerup, Bokerup, Rocky Gully, Mordalup and Tonebridge. 

During the aerial surveys the number of corellas counted by each observer was 
similar. During the 1990 survey 800 and 830 corellas (mean = 815) were 
counted respectively (Figure 2). Large flocks were observed at Tonebridge and 
Bokerup. Eight hundred and twenty one and 917 corellas (mean = 869) 
respectively were counted by the observers during the 1991 survey (Figure3). 
Flocks of about 300 birds were observed at Tonebridge and Chowerup. No 
birds were observed in some areas (Qualeup and Kulikup) where they had 
been seen by landowners. 
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Figure 1: Locations and numbers of corellas observed during the May 1991 ground survey of the 
Lake Muir area. 



Figure 2: Flight route, locations and numbers of corellas observed during the July 1990 aerial 
survery of the Lake Muir area. 
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Figure 3: Flight route, locations and numbers of corellas observed during the March 1991 aerial 
survey of the Lake Muir area. 


DISCUSSION 

This study found that the population of Long-billed Corellas centred at Lake 
Muir comprised at least 1420 birds — a lower number than the 3000 birds 
estimated by Storr (1991). The difference between the two population 
estimates may reflect a decrease in population size between 1985 and 1991. 
However frequent population estimates, performed over a longer time 
interval will be needed before firm conclusions can be made about the size and 
stability of the population of corellas. Hence no assessment of the birds’ 
potential to cause increased levels of damage was possible. 

Factors which may affect the size and stability of the corella population include 
the availability of food resources and nest sites, the productivity of the species 
and lethal control campaigns. The development of farming has resulted in the 
provision of adequate food (grains and weed species) for the birds (Smith and 
Moore 1991). Availability of nest sites has not been assessed but appears to be 
adequate. Species productivity is relatively low; on average a pair of Long¬ 
billed Corellas must breed for 10 years to replace themselves (Smith 1991). 
This indicates that if the population was reduced to a very low level it would be 
unable to recover. The potential exists for a rapid decrease in the population 
size if mass poisonings or shooting campaigns are used to control corella 
numbers (Saunders et al. 1985). 

Corella and other species of cockatoo are particularly vulnerable to poisoning 
campaigns because they amalgamate into large flocks during the non-breeding 
season (Saunders et al. 1985). Such flocks can represent a large proportion of 
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the entire population (Saunders 1980; Saunders et al. 1985). The destruction 
of some of the large flocks observed during this study by either poison baiting 
or shooting would substantially reduce the size of the population. The 
population could then be unviable as a result of the low productivity of the 
species and because a high percentage of the breeding birds may have been 
destroyed [only 30% of the total population may be breeding birds (G. Smith, 
C.S.I.R.O., pers. comm.)]. 

The discrepancy between the numbers of corellas observed during the 1991 
aerial and ground surveys indicated that ground surveys may be very useful for 
estimating corella numbers. A higher number of birds were observed during 
the ground survey because it was possible to listen for corellas and to obtain 
directions to flocks from landholders. The aerial surveys were useful for 
checking areas not easily covered on the ground. 


CONCLUSION 

The status of the Long-billed Corella in the south-west is currently uncertain. 
This is because the stability of the population is largely unknown and this 
relatively small group is vulnerable to lethal control campaigns. 
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A CHECKLIST OF PLANTS FOUND GROWING 
IN A NATIVE OR NATURALISED STATE ON 
CULEENUP ISLAND, YUNDERUP, WESTERN AUSTRALIA. 

By B.M.J. HUSSEY, Department of Conservation & Land Management, Perth, 
D. ANDERSON, 37, Alderbury Street, Floreat Park, 

S. LONEY, 645, Hay Street, Jolimont. 

INTRODUCTION 

Members of the Western Australian Naturalists’ Club have been visiting the 
islands of the Yunderup delta and keeping records of the flora and fauna since 
1967- The first written record of these studies was a collation of observations 
put together by D.LServcnty (1970) to correspond with the vesting of Lots 8 
and 9, Culeenup Island, in the Club for the purpose of “Field Station”. The 
botanical list, of 67 spp, was organised by E. Kniep and identified by the WA 
Herbarium. 

Further collections during the early 1970s, collated by one of the authors 
(BMJH) and identified by the WA Herbarium, were published in “The 
Naturalists’ News” in 1974. 

Since the completion of the Field Study Centre on the Club’s block at 
Yunderup, numerous opportunistic plant collections have been made. In 
1989, two of the authors (D.A.and S.L) suggested that it was time to collate all 
the information into a single document, and pay especial attention to 
naturalised plants, which have increased greatly in number and extent in 
recent years. Three excursions to further this aim were held during Sept/Oct/ 
Dec 1990, when the island was extensively walked over, attempting to visit 
every possible locadon at least once. Mrs A. Annear also contributed a 
collection made during December 1990. The attached list is the result (see 
Table 1). 

Voucher specimens of all plants collected during 1990 are held in the field 
herbarium at the Field Study Centre. A specimen of an unidentified Isolepis sp 
has been deposited in the Western Australian Herbarium. 

DISCUSSION 

The published list of 1970 had 67 plants, of which 9 (13.4%) were introduced. 
The extra work of 1972/3 brought the total to 160 with 26 (16.3%) 
introduced. Currently the list stands at 263 spp, with 89 (33.8%) introduced. 
(17 species previously recorded were not noted in the current survey but have 
been included in this total list.) 

The apparent increase in total numbers of introduced species is possibly not as 
great as may first appear, as both the earlier studies ignored the disturbed areas 
adjacent to the houses and the mill, whereas the current one searched those 
regions specifically. 

Nevertheless, it is apparent that the total area dominated by Watsonifl 
bulbillifera is increasing rapidly. It now dominates the channel banks and is 
increasing at a rapid rate in freshwater swamps and ephemeral wetlands. It is 
inhibited by deep water and salt, and therefore stops at the deep swamp, the 
ephemeral winter-wet areas around the salt lake and on channel banks to the 
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west where highly saline water occurs. Within these limitations, without 
deliberate human interference, it will come to dominate the entire land surface 
of the island within the next 20 years, 

Introduced species 

The percentage of introduced species is higher than that recorded for the Perth 
region as a whole (27%: Marchant et al. 1987) which probably reflects the 
island’s long history of European use and occupation (Richards 1980). 

Grain was first brought to the mill in 1847 while at least one of the early 
occupants of the houses on M urray Terrace kept both sheep and goats. Various 
grasses, clovers and lupins could have been brought in by these activities. 
Plants introduced for ornamental reasons have naturalised and some, eg 
Amaryllis belladonna, Narcissus tazetta and Pelargonium x domesticum have 
often not spread far. However two recent introductions, Ferraria crispa and 
Babiana stricta are increasing very rapidly. Watsonia bulbillifera, which 
currently dominates large areas of the island, could have been brought 
deliberately, or propagules could have been carried downriver from sites 
upstream. The mode of introduction of other species is more obscure. 
Keighery (1978) for example, speculates that Cicendia filiformis (which was 
first recorded for WA during the 1972 survey of the island) could have been 
carried on the feet of birds. This could also apply to such species as M onopsis 
simplex and Juncus capitatus, while Solatium nigrum could have reached the 
island inside a bird. 

Plants not found in 1990 

As stated above, 17 species noted earlier have not been re-recorded in 1990. 
There are probably several reasons for this: 

The plant may have become locally extinct. This may have happened to 
Conospermum triplinervum, however it may still exist as propagules and 
reappear after fire. 

Others, eg Altemanthera nodiflora, Lomandra suacvolens, and Wahlenbergia 
capensis, flower earlier or later than the visits, and so were missed. Despite 
extensive searching, only Centaurium erythraea was found, not the previously 
recorded C. spicata. However, Marchant et al (1987) records that these two 
species may have intermediate characteristics, so it is quite possible that a plant 
near to C. spicata could be present. 

Six of the orchids collected during Oct 1972 have not been noted since. 
However, that year was unusual in that, during the previous summer, a severe 
fire had burnt outalmost all the bush on the island and that, coupled with good 
winter rains, meant that the ephemeral wetlands were carpeted in orchids. 
Ephemerals on sandy areas were also more abundant, and it is probable that 
both Millotia myosotidifolia and Podothecagnapludioides both still occur on the 
island but, being small, escaped notice. 

The reed, Schoenus subfascicularis, and the twine-rush, Leptocarpus aristatus, 
were also missed, possibly because of superficial similarity to some other 
species. 

An aquatic, Crassula helmsii, was not noted, probably because deep wading 
was not undertaken. 
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All these plants have been included in the checklist hut distinctively marked, 
so that future observers may look out for them. 

In 1974, Oxalis polyphylla was recorded as occurring on Culeenup Island. 
However, a check of specimens held at the WA Herbarium, shows that it has 
now been transferred to Oxalis glabra. 
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Table 1: Checklist of native or naturalised plants on Culeenup Island, Yunderup, Western 
Australia. 

Arrangement follows Marchant et til (1987). 

* = introduced 

§ = not noted during 1990 survey. 

OPHIOGLOSSACEAE 

Ophi oglossum lusitrmicum L. Common on the edges of freshwater swamps and ephemeral 
wetland. 

ZAM1ACEAE 

Macroramia riedlei (Fischer ex Gaudich.) C. Gardner Occasional on sandy soil. 

CUPRESSACEAE 

Actinostrobus pymmululis Miq. Uncommon on sandy soil in swamp. 

LAURACEAE 

Cassytha racemosa Nees. Common, parasitic on Melaleuca spp. 

CASUARINACEAE 

Casuarinn abesa Miq. Major componant of fringing forest along all channels and around 
saltwater swamps. 

A1ZOACEAE 

* Carpobrotus edulis (L.) L. Bolus. Common on loose sandy soil. 

Carpobrotxis virescens (Haw.) Schwantes. Occasional on loose sandy soil. 

CHENOPOD1ACEAE 

Atriplex h ypoleuca Nees. Common in dense shade at the western end of the island. 

§ Chenopadium f;luucum L. Occurs in swampy areas. 

* Chenopodium murale L. Occasional on disturbed ground. 

Halosarcia halocnemoides (Nees) Paul G. Wilson. Common around salt lake and saline 
flats. 
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Halosarcia indica ssp bidens (Nees) Paul G. Wilson. Common around margin of salt lake and 
saline flats. 

Halosarcia syncarpa Paul G. Wilson. Uncommon around salt lake and saline flats. 

Rhagodia baccata (Labill.) Miq. Common in shade at western end of island. 

Sarcocomia quinqucflora (Bunge ex Ung-Stemb.) A.J. Scott. Common around salt lake and 
saline flats. 

Sueda australis (R. Br.) Miq. Occasional on saline flats at western end of island. 

Thrclkcldul diffusa R. Br. Common around salt lake, saline flats and fringing channels at 
western end of island. 

AMARANTHACEAE 

§ Altemaruhera nodiflora R. Br. Grows on the edge of swamps. 

PORTULACACEAE 

Calandrinia corrigioloides F. Muell. ex Benth. Occasional on sandy soil. 

Calandrinia granuli/era Benth. Occasional on sandy soil. 

CARYOPHYLLACEAE 

* Cerastrium glomeratum Thuill. Occasional on disturbed sandy soil. 

* Petrorhagia tclutina (Guss.) P. Ball St Heyw. Common on disturbed sandy soil. 

* Polycarpon tetraphyllum (L.) L Occasional on disturbed sandy soil. 

* Silene rallied L Common on disturbed sandy soil. 

* Spergula arvensis L. Occasional on disturbed sandy soil. 

* Stellaria media (L) Villars Uncommon on disturbed sandy soil. 

POLYGONACEAE 

* Rumex acetosella L Occasional in disturbed areas. 

* Rumex crispus L. Occasional in disturbed areas. 

DROSERACEAE 

Drosera gigantea Lindley Occasional on winter-wet soil. 

Drosera glandtdigera Lehm. Common on winter-wet soil. 

Drosera mengicsii R. Br. ex DC. Common on winter-wet soil. 

Drosera stoloni/era End!. Occasional on winter-wet soil. 

FRANKEN1ACEAE 

Frankenia pauciflora DC. Very common around salt lake and on saline flats. 

BRASS1CACEAE 

* Cakile rmmrima Scop. Uncommon on sandy channel edges. 

* Raphanus raphanistrum L Occasional on disturbed sandy soil. 

PR1MULACEAE 

* Aruigallis anensis L. Common in disturbed areas. 

Samolus junceus R. Br. Common in freshwater swamp. 

Samolus repens (Forster Sc G. Forster) Pers. Grows in swamps. 

CRASSULACEAE 

Crassula coloraui (Nees) Ostenf. Common on sandy soil. 

Crassula decumbews Thumb. Common on disturbed winter-wet soil. 

§ Crassula natans Thumb. Aquatic. 

M1MOSACEAE 

* Acacia podalyriaefolia Cunn. ex Don. Numbers increasing slowly around houses at eastern 
end of island. 

Acacia pulchella R. Br. Occasional on sandy soil. Increases after fire. 

Acacia saligna (Labill.) H.l. Wendl. Common on sandy soil. 

PAPILIONACEAE 

* Qytisus proliferus L f. Numbers increasing from single introduction around houses. 
Dilluymia dilluynioules (Meissner) Druce Common around freshwater swamps and winter- 
wet areas. 

Gompholobium tomentosum Labill. Uncommon. Increases after fire. 

Hardenbergia comptoniana (Andrews) Benth. Occasional on sandy soil. 

Jaclssonia furcellata (Bonpl.) DC. Very common on sandy soil. 

Jacksonia stembergiana Huegel Common on sandy soil at eastern end of island. 

Kennedia prostrata R. Br. Occasional on sandy soil. 
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* Lotus suaveolens Pers. Common on disturbed areas of winter-wet soil. 

* Lupinus angusti/olius L. Common on sandy soil at the eastern end of the island. 

* Lupinus cosentinii Guss. Occasional on sandy soil at the eastern end of the island. 

* Lupinus luteus L Uncommon on sandy soil at the eastern end of the island. 

* Lupinus mtttabilis Sweet. Uncommon on sandy soil at the eastern end of the island. 

* Medicaga polymorpha L Uncommon in disturbed sandy soil. 

* Melilatus indica (L) All. Occasional on disturbed sandy soil. 

* Trifolium campestre Schreber. Common in disturbed areas. 

* Trifolium dubium Sibth. Common in disturbed areas. 

* Tri/olium subtemmeum L. Occasional around houses. 

* Vicia sutitu L. Occasional on sandy soil. 

Viminaria juncea (Schrader & Wendl.) Hoffsgg. Very common. Forms dense thickets around 
swamps and channels. 

PROTEACEAE 

Banksta littoralis R. Er. Uncommon near swamps. 

§ Conospermum mplmen'um R. Br. Grows on sand. 

Hakea prostrata R. Br. Common on sandy soil. 

Hakca varia R. Dr. Uncommon on winter-wet soil. 

UALORAGACEAE 

Conocarpus nodulosus Nees. Common in winter-wet meadows. 

Haloragis brou-nii (J.D. Hook.) Schindler Common in winter-wet meadows. 

Myriophyllum drummondii Benth. Occasional in swampy areas. 

MYRTACEAE 

Astartea fasciculans (Labill.) DC. Uncommon around freshwater swamps. 

Calotbamnus lateralis Lindley. Uncommon on sand close to swamps. 

Eucalyptus nulis Endl. Dominant tree over most of the island. 

Kungea ericifotia (Smith) Heynh. Very common on higher sandy ridges. 

Kunjea recurva Schauer. Uncommom on sand. 

* Leptospermum laevigatum (Gaertner) F. Muell. A few plants spreading from a garden at the 
eastern end of the island. 

Melaleuca cuticularis Labill. Common around channels and brackish swamps. 

Melaleuca incana R. Br. Common in swamps. 

Melaleuca rhaphiophylla Schauer. Very common in swamps and fringing channels. 
Melaleuca uncinaut R. Br. Common in swamps. 

Melaleuca viminea Lindley. Very common in swamps. 

SANTALACEAE 

Exocarpos sparteus R. Br. Uncommon on sandy soil. 

LORANTHACEAE 

Amyema miquelii (Lehm. ex Miq.) Tieghem. Uncommon on Eucalyptus rudis. 

Lysiana casuarinae (Miq.) Tieghem. Common on Casuarina obesa. 

EUPHORB1ACEAE 

Poranlhera micropbylla Brongn. Occasional on sandy soil. 

OXAL1DACEAE 

* Oxalis comiculata L Occasional on disturbed sany soil. 

* Oxalis glabra Thunb. Occasional around houses. 

* Oxalis pes-caprae L Common in disturbed ground. 

* Oxalis purpurea L Common on sandy soil around houses. 

GERAN1ACEAE 

* Erodium botrys (Cav.) Bertol. Occasional on disturbed soil. 

* Geranium molle L. Occasional among grass swards or meadows. 

* Pelargonium x domesricum L. One population on sandy soil near houses. 

APIACEAE 

Apium prostratum Labill. ex Vent. Occasional in shady areas at the western end of the 
island. 

Eryngium rostrutum Cav. Common on winter-wet soil. 

Homalosciadium homalocarpum (F. Muell.) H. Eichler. Common in the shade of low shrubs 
around swampy areas. 
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Hydrocotyle alata A. Rich. Very common in winter-wet areas. 

Hydrocotyle diantha DC. Common on winter-wet soil. 

Trachymene coerulea R.A. Graham. Grows on sand. 

Trachymene pilosa Smith. Common on sandy soil. 

GENTIANACEAE 

* Centaurium erythraea Rafn. Common on disturbed soil. 

*§ Centaurium spicatum (L.) Fritsch ex Janchen. Grows in disturbed areas. 

* Cicendia filiformis (L) Delarbre. Abundant on winter-wet soil. 

SOLANACEAE 

Anthocercis littoree Labill. Uncommon on sandy soil. 

* Solanum nigrum L Occasional on disturbed ground. 

MENYANTHACEAE 

Villarsia capilata Nces. Common in swamps. 

LAM1ACEAE 

* Stachys arvensis (L) L. Common on disturbed ground. 

SCROPHULAR1ACEAE 

* Dischisma arenarium E. Meyer. Uncommon on disturbed sandy soil. 

Glossostigma diandrum (L.) Kuntze. Occasional in swamps. 

Graiiola peruviana L Occasional in winter-wet areas. 

* Parentucellia viscosa (L) Caruel. Occasional in disturbed areas. 

MYOPORACEAE 

Myoporum caprarioides Benth. Common along the river channels. 

OROBANCHACEAE 

* Orobanehe minor Smith. Uncommon on sandy soil. 

LENT1BULAR1ACEAE 

Polypompholyx multi/ida (R. Br.) Muell. Abundant in winter-wet meadows. 

CAMPANULACEAE 

*§ WaWenbergia capensis (L.) A. DC. Grows on sandy soil. 

LOBEL1ACEAE 

Lobelia alata Labill. Occasional in swampy areas. 

Lobelia tenuior R. Br. Occasional on sandy soil. 

* Monopsis simplex (L.) F. Wimmer Common on winter-wet soil. 

STYL1D1ACEAE 

Stylidium brunoniunum Benth. Occasional in winter-wet soil. 

Stylidium calcaratum R. Br. Common on winter-wet soil. 

Stylidium divaricatum Sonder. Common on non-brackish winter-wet soil. 

Stylidium inundatum R. Br. Abundant on winter-wet soil. 

Stylidium roseo-album R. Ericson Sc].FI. Willis. Occasional on winter-wet soil. 
Stylidium utriodarioides Benth. Occasional on winter-wet soil. 

GOODEN1ACEAE 

Anthotium humile R. Br. Occasional in swamp. 

Dampiera trigona Vriese. Abundant in swampy and winter-wet areas. 

Goodenia filiformis R. Br. Common in winter-wet areas. 

RUB1ACEAE 

* Galium divaricatum Pourret ex Lam. Occasional in winter-wet areas. 

Opercularia vaginatu Labill. Occasional on sandy areas. 

ASTERACEAE 

Angiantbus drummondii (Turcz.) Benth. Common in winter-wet areas. 

Arctotheca calendula (L.) Lcvyns. Occasional in disturbed sandy areas. 

* Aster subulatus Michaux Common in dense shade on the western end of the island. 
Brachycome bellidtoides Steen. Abundant in winter-wet areas. 

* Conyza bonariensis (L) Cronq. Occasional on sandy soil. 

Cotula coronopifolia L. Very common on swamp edges. 

Cotula cotuloides (Steetz) Druce Very common on swamp edges. 
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* Cotula turbinata L. Common in disturbed sandy areas. 

* Crepis vest atria L Uncommon in dense shade under wattle on sand. 

* Dittrichia gnweolcns (L.) Greuter. Common on disturbed ground. 

* Hypochaeris glabra L. Abundant all over island. 

§ Millotia myosotidi/olia (Benth.) Steen. Grows on sandy soil. 

Myriocephalus helichrysoides A. Gray. Grows on winter-wet soil. 

§ Podotheca gnaphalioides R.A. Graham. Grows on sandy soil. 

Podolepis gracilis (Lehm.) R.A. Graham. Locally common on non-saline winter-wet soil. 
Pogonolepis stricta Steen One population on sand at edge of saline flat at western end of 
island. 

* Pseuilognaplvdium lutmdbum (L) Hilliard & B.L. Burn. Uncommon on disturbed sandy 
soil. 

Quinetia urvillei Cass. Abundant on w'inter-wet soil, especialy around swamps. 

Rutidiosis multiflora (Nees) Robinson. Very common on winter-wet soil. 

Senecio laums G. Forster ex Willd. Occasional on sandy soil. 

Siloxerus humi/icsus Labill. Locally common on non-saline winter-wet soil. 

* Saliva pterosperma (A.L. Juss.) Less. Widespread in lawns and along paths near houses. 

* Sonchus aspcr Hill. Occasional in disturbed areas. 

* Sonchus oleraceus L. Common in disturbed areas. 

* Ursinu anthemoides (L) Poiret. Very common on sandy soil. 

Waitjia citrinu (Benth.) Steetz. Very common on sandy soil. 

JUNCAG1NACEAE 

Triglochin calcitrapa Hook. Very common in ephemeral swamps. 

Triglochin centrocarpu Hook. Common in ephemeral swamps. 

Trigloc/tin muaonata R. Br. Common in ephemeral swamps. 

Triglochin procera R. Br. Common in freshwater swamp with deep water. 

Triglochin striata Ruiz Lopez & Pavon. Common in ephemeral swamps. 

POTAMOGETONACEAE 

Ruppi a maritima L. Common in salt lake. 

ARACEAE 

Zantedeschia aethiopica (L.) Sprengel. Uncommon in deep shade. 

DASYPOGONACEAE 

§ Lomandra suaveolens (Endl.) Ewart. Grows on sandy soil. 

PHORMIACEAE 

Dianella divaricata R. Br. Uncommon on sandy soil. 

ANTHERICACEAE 

Arthropodium cap illipes Endl. Common on sandy soil. 

Borya scirpoideu Lindley. Occasional in winter-wet areas. 

Caesia parviflora R. Br. Common on sandy soil. 

Chamaescilla carymbosa (R. Br.) F. Muell. ex Benth. Common on sandy soil. 

Corynoth eca tnicrantha (Lindley) J.F. Macbride. Occasional on sandy soil. 

Souerbaca lariflora Lindley. Very common on sandy soil. 

Thysanolus munglesianus Kunth. Common on sandy soil. 

Thysanotus sp. Common in winter-wet areas. 

Tricoryne eliator R.Br. Uncommon on sandy soil. 

ASPHODELACEAE 

Bulbine semibarbata (R. Br.) Haw. Uncommon in damp shady areas. 

AMARYLL1DACEAE 

* Amaryllis belladona L. Increasing slowly near houses. 

* Narcissus tazecta L. Increasing slowly near houses. 

COLCH1CACEAE 

Burchardia multiflora Lindley. Common on winter-wet soil. 

IR1DACEAE 

* Babiana stricta (Aiton) Ker Gawler. Locally dominant in two dense populations near 
houses. 

* Ferraria crispa Burman. Very common in disturbed sand. 
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* Freesia aff leichtlinii Klatt. Uncommon around houses. 

* Gladiolus undulatus L Occasional in non-saline wet areas. 

* Homeria flaccida Sweet. Common on disturbed ground. 

* Ixia maculata L. Small population near one house. 

Patersonia occidentalis R. Br. Uncommon on sandy soil. 

* Romulea flava (Lam.) De Vos. Uncommon on sandy soil. 

* Romulea rosea (L) Ecklon. Common on sandy soil. 

* Tritonio lineata (Salisb.) Ker Gawler. Small population near one house. 

* Watsonia bulbillifera J. Mathews & I Bolus. Dominates the ground layer around fringing 
channels. Increasingly dominant dense populations on sand and winter-wet soil, except in 
saline areas. 

ORCH1DACEAE 

Caladenia deformis R. Br. Occasional on winter-wet soil. 

Caladenia flava R. Br. Common on sandy soil. 

Caladenia gemmata Lindley. Occasional on sandy soil. 

Caladenia huegelii H.C. Reichb. Occasional on winter-wet soil. 

Caladenia latifolia R. Br. In shady areas on sandy soil. 

§ Caladenia longicaudata Lindley. Grows on sand. 

Caladenia margiruua Lindley. Occasional on sandy soil. 

Caladenia menziesii R. Br. Occasional on sandy winter-wet areas. 

§ Caladenia sp B (filamentosa ) R. Br. Grows on winter-wet ground. 

Diuris laxiflom Lindley. Common on winter-wet soil. 

Diuri 5 longifolia R. Br. Occasional in sandy areas. 

§ Elythranthera bnmoms (Endl.) A.S. George. Occasional on sandy soil. 

§ Elythramhera emarginata (Lindley) A.S. George. Occasional on winter-wet soil. 

Lyperamhus nigricans R. Br. Occasional in shady areas. 

Microtis orbicularis R.S. Rogers. Common in winter-wet areas. 

Microtis unifolia (G. Forster) H.G. Reichb. Common in winter-wet areas. 

* Momufcnei bracteaca (Sw.) T. Durand & Schinz. Locally common around houses at eastern 
end of island. 

Prasophyllum macrostachyum R. Br. Occasional in winter-wet areas. 

Prasophyllum ovale Lindley. Occasional at edges of winter-wet depressions. 

§ Pterostylis nana R. Br. Occasional in shady areas. 

Thelymirra tmtenni/era (Lindley) J.D. Hook. Occasional on winter-wet areas. 

Thelymitra flexuosa Endl. Uncommon at edges of winter-wet depressions. 

§ Thelymiira pauciflora R. Br. Uncommon in winter-wet areas. 

HAEMODORACEAE 

Anigozumhos viridis Endl. Occasional on winter-wet soil. 

Conost ylis aculeata R. Br. Abundant on undisturbed sandy soil. 

Haemodorum simplex Lindley. Occasional on winter-wet soil. 

Haemodorum spicatum R. Br. Occasional on winter-wet soil. 

Tribonunthes australis Endl. Common in wintet-wet meadows. 

Triboruinthes violaceae Endl. Common in winter-wet meadows. 

PH1LYDRACEAE 

Philydrella pygmaea (R. Br.) Caruel. Common in winter-wet areas. 

COMMELINACEAE 

Cartonema philydroides F. Muell. Uncommon on undisturbed sandy soil at eastern end of 
island. 

JUNCACEAE 

Juncus bufonius L. Occasional in winter-wet areas. 

* Juncus capiutus Weigel. Common on winter-wet soil. 

Juncus krausii Hochst. Common at edges of channels, on salt flats and around salt lake. 
Juncus subsecundus Wakef. Occasional in winter-wet swamps. 

CYPERACEAE 

Carex fascicularis Sol. ex Boott. Locally common around salt lake and on salt flats. 

Gahnia trifida Labill. Common around salt lake and at edges of river channels. 

Isolepis marginata (Thunb.) A. Dietr. Common in winter-wet meadows. 

Isolepis nodosa (Rottb.) R. Br. Occasional along river channels. 
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Isolepis oldfieldiana (S.T. Blake) K.L. Wilson. Occasional in winter-wet areas. 

Isolepis setiformis (S.T. Blake) K.L. Wilson Occasional in swamp. 

Isolepis sp. Common in winter-wet areas. 

L epidosperma longitudinals Lahill. Occasional in winter-wet areas. 

L epidosperma tenue Benth. Occurs in a winter-wet section of path on south side of island. 
Schoenus rigens S.T. Blake. Grows in non-saline winter-wet depressions. 

§ Schoenus sub fuse icularis Kuek. Grows in winter-wet depressions. 

RESTONIACEAE 

§ L eptocarpus aristatus R. Br. Grows in winter-wet depressions. 

Leptocarpus coangustatus Nees. Widespread and locally abundant in swamps and winter-wet 
depressions. 

CENTROLEP1DACEAE 

A phelia cyperoides R. Br. Common in winter-wet meadows. 

Centrolepis aristata (R. Br.) Roemer &. Schultes. Abundant in winter-wet areas. 

Centrolepis drummondiana (Nees) Wilp. Common in winter-wet areas. 

Centrolepis glabra (F. Muell. ex Sonder) Heiron. Common in winter-wet areas. 

POACEAE 

* Aira caryophyllea L. Common in sandy areas. 

* A vena (aim L Common in disturbed areas. 

* Briza maxima L. Abundant on disturbed sandy soil. 

* Briza minor L. Common on disturbed sandy soil. 

* Bromus diandrus Roth. Locally common around houses. 

* Bromus hordeaceus L. Occasional around houses. 

* Cynodon dactylon (L.) Spreading from lawns around houses. 

Danthonia raccmosa R. Br. Occasional on sandy soil. 

* Ehrharta calycina Smith. Common in sandy areas. 

* Ehrharta longifiora Smith. Common in shady disturbed sandy soil. 

* Hordeum leporinum Link. Occasional on disturbed sandy soil at western end of island. 

* Lagurus outfits L. Very common in sandy areas. 

* Lolium perenne L Common around houses at eastern end of island. 

* Lolium rigidum Gaudin. Occasional around houses at eastern end of island. 

M icrolaena stipoides (Labill.) R. Br. Occasional in sandy areas. 

* Pennisetum clandestinum Hochst. ex Chiov. Occasional around houses. 

* Piptatherum miliaceum (L.) Cosson. Occasional on disturbed channel bank near houses. 

* Poa annua L. Common around houses. 

* Polypogon monspeliensis (L.) Desf. Occasional in disturbed wet areas. 

* Sporobolus virginicus (L.) Kunth. Occasional on salt flats. 

* Stenotaphnim seeundatum (Walter) Kuntze. Occurs around houses. 

Stipa campylachne Nees. Occasional on winter-wet sandy soil. 

Stipa compressa R. Br. Uncommon on sandy soil. 

Stipa flavescens Labill. Uncommon on sandy soil. 

* Vulpia myuros (L.) C. Gmelin. Occasional around houses. 


ANNOTATED LIST OF THE BIRDS OF DORRE ISLAND 

By P.G. CALE, 260 Selby St, Floreat Park, W.A. 6014 

ABSTRACT 

Twenty six species of birds were recorded on the island, including 7 new species, in October 1988. 
All new species, except the Bush Stone-curlew and Red-capped Plover are summer migrants to 
Australia. A total of 31 species (22 non-passerines and 9 passennes) have now been recorded on 
the island over the past 80 years. 

Of the five vegetation types on the island, the tall scrub community supports the highest diversity 
of terrestrial species. In the other four vegetation types, most species appear to be restricted to areas 
where tall shrubs occur. Only the Calamanthus, Welcome Swallow and Richard’s Pipit, appear not 
to require at least some tall shrubs. 
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INTRODUCTION 

Dorre Island (25.09 S, 113.37 E) is one of a chain of islands at the north¬ 
western extremity of Shark Bay, which includes Dirk Hartog and Bernier 
Islands. It became separated from Dirk Hartog Island and the mainland 
approximately 8000 yrs ago, and separated from Bernier Island about 6000 yrs 
ago (Fraser 1962). Along with Bernier, Dorre Island was used as a hospital for 
Aboriginals until 1918, but since then has been uninhabited (Fraser 1962). 
Both islands are now A class Nature Reserves. 

Dorre Island is approximately 30 km long and up to 3.6 km wide, and is 
dominated by low vegetation. Five vegetation types are described by Short and 
Turner (1992). Triodia grassland (T. plurinervata) covers an extensive part of 
the island north of White Beach. This grassland is dotted with thickets of taller 
shrubs and stunted Eucalyptus obtusiflora. “Tall scrub” is restricted to 
consolidated sand dunes, mainly along the western side of the island. It tends 
to be taller and denser in the swales between dunes. “Low heath” is restricted 
to the south of the island on exposed sandplain. The “coastal complex” is a 
shrub community generally less than 0.5 m (taller in dune swales), found on 
unconsolidated sand dune systems. "Travertine” occupies a strip of area along 
the western coast of the island, with a major inland extension in the south. It 
consists of low open heath with screens of tall shrubs surrounding sheets of 
rock face or in isolated pockets of deeper soil. 

G.C. Shortridge collected on Bernier Island in 1906 (Mees 1962), but Dorre 
Island remained omithologically unexplored until Lipfert (1910) visited both 
Dorre and Bernier Islands during August and September (Mees 1962). A 
second more extensive survey was then conducted by the “Bernier and Dorre 
Expedition" in mid-June 1959 (Mees 1962). This expedition produced an 
extensive list of the birds. However, their searches were restricted to the north 
end of the island. 

This paper gives details of a survey conducted between 5 and 17 October 
1988. The island was surveyed using 6 randomly selected sets of 4 east/west 
transects 0.5 km apart, which traversed the island from coast to coast. 
Observtions along the coasts between these transects were also made. The 
transects failed to cover the northern and southern tips of the island. On each 
transect birds were recorded in each of the major vegetation types. 

ANNOTATED SPECIES LIST 

The nomenclature used in this list follows Storr and Johnstone (1979). 

PIED CORMORANT Phalacrocorax varius. Very common. Three roosting 
sites on the east coast contained approximately two hundred birds each, and a 
fourth site that extended for approximately 1.5 km along the east coast 
opposite Cliff Point, held approximately 1500 to 2000 birds. Single birds were 
seen feeding in the open ocean between the island and Carnarvon, and they 
appeared to use the island as a.staging place for foraging in this area. Despite the 
large numbers present on the island no evidence of breeding was found and 
the breeding record of Lipfert (1910) needs confirmation. 

EASTERN REEF HERON Egretta sacra. Uncommon. Mainly in tidal pools. 
The grey phase was more common than the white. Storr (1985) noted that the 
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white phase is rare in the Gascoyne region and had no reports of it on Dorre 
Island, though it has been found on both Bernier and Dirk Hartog Islands. 

OSPREY Partition haliaetus. The most common raptor, with a population in 
excess of 15 birds. Two active nests were found during my stay, but the 
behaviour of other pairs indicated that many more may have been nesting. 
One nest contained two chicks close to fledging, the other had two young 
chicks. Both nests were on the coast, one on the tip of a narrow travertine point 
was an elaborate “castle” of sticks, whereas the other was on sand just inland 
from the rocky coast and was a simple low stick platform. 

WHITE-BELLIED SEA-EAGLE Haliaectus leucogaster. Lipfert (1910) and 
Mees (1962) recorded about three pairs. 1 saw only three individuals, two at 
the north end of the island between Castle Point and Quion Bluff, and the 
other on the east coast opposite Cliff Point. 

WEDGE-TAILED EAGLE Aquila audax. Lipfert (1910) recorded a nest. I 
saw one pair occupying the area north of Castle Point mainly around Quion 
Bluff, and another pair with an immature bird to the south of White 
Beach. 

AUSTRALIAN KESTREL Falco cenchroides. Uncommon, but observed 
throughout the island. 

BUSH STONE-CURLEW Burhinus g rallarius. Two were seen near Castle 
Point, in a sparse thicket of low Alyogyne cuneiformis in the Triodia grassland 
and one in an extensive area of tall (2 m high) Diplolaena dampieri scrub near 
the west coast around Low Point. 

PIED OYSTERCATCHER Haematopus longirostris. Uncommon. Restricted 
to beaches mainly along the east coast. A single nest with two young chicks was 
found at the north end of White Beach. 

SOOTY OYSTERCATCHER Haematopus fidiginosus. Common. Mainly on 
rocky coasts especially around tidal pools. 

EASTERN GOLDEN PLOVER Pluvialis dominica. Not previously recorded 
on Dorre Island, but Lipfert (1910) recorded it on Bernier Island. 1 saw several 
including one every day, at White Beach. 

RED-CAPPED PLOVER Charadrius ruficapillus. Not previously recorded on 
Dorre Island, but G.C. Shortridge collected several specimens on Bernier 
Island (Mees 1962). Four birds in non-breeding plumage were seen every day 
at White Beach. 

RUDDY TURNSTONE A renaria int erpres. Not previously recorded on 
Dorre Island, but was collected by G.C. Shortridge (Mees 1962), and recorded 
by Lipfert (1910) on Bernier Island. Frequently seen along the coast with a 
large flock of 50 birds at White Beach. All were in non-breeding plumage. 

GREY-TAILED TATTLER Tringa brevipes. First record for the island. Two 
single birds in non-breeding plumage were seen. 

BAR-TAILED GODWIT Limosa lapponica. First record for the island. Two 
birds in non-breeding plumage were observed every day at White Beach. 

RED-NECKED STINT Calidris ruficollis. Not previously recorded on Dorre 
Island, but was collected by G.C. Shortridge (mees 1962), and recorded by 
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Lipfert (1910) on Bernier Island. Two birds in non-breeding plumage were 
observed every day at White Beach. 

SILVER GULL Lams nomehollandiae. Uncommon, mainly around White 
Beach. 

PACIFIC GULL Lams pacificus. Common along the coast. Usually in ones or 
twos. One pair observed with a well developed chick. Immature birds were 
quite common. 

FAIRY TERN Stemu nereis. Rare. Only one flock of 5 birds in non-breeding 
plumage at White Beach. 

CRESTED TERN Sterna bergii. Common, mainly in small flocks along the 
coast. A flock of approximately 70 birds observed every day at White Beach. 
All birds were in non-breeding plumage. 

WELCOME SWALLOW Hinmdo neoxena. Common. Usually in pairs or 
groups of 3 to 4. Roosts on coastal cliffs and forages over the whole island. 

RICHARD'S PIPIT Ant hus novaeseelaruliae. Rare. Only three sightings, all on 
sandy beaches close to the edge of the coastal vegetation. 

VARIEGATED FAIRY-WREN Malurus lamberti. The most common bird on 
the island. Mees’ (1962) estimate of one thousand is realistic. Variegated Fairy- 
wrens were generally found in families of 1 or 2 males in breeding plumage, and 
3-5 females, in areas with shrubs greater than 0.5 m high. These shrubs were 
most commonly Alyogyne cuneiformis, Eucalyptus obtusiflora, and Diplolaena 
dampieri. 

Three males in breeding plumage from two adjacent territories just west of 
Quoin Bluff, showed aberrant colouration. Typical males have a chestnut band 
on the shoulders that extends across the back. The three aberrant males had a 
more extensive band of chestnut on the wings, and a patch of chestnut isolated 
in the centre of the back. 

WHITE-BROWED SCRUB-WREN Sericomis frontalis. Uncommon. 
Appeared to be restricted to the tall scrub community, and the screens of tall 
scrub in the travertine community. 

CALAMANTHUS Sericomis fidiginosus. Very common in the Triodia 
grassland north of White Beach, but uncommon elsewhere. Appeared to 
prefer the low dense vegetation in the Triodia grassland. 

A nest of 3 eggs was found in a swale between two inland sand dunes, east of 
Quoin Bluff. The domed nest was situated inside a clump of Triodia 
plurinervata with an overstorey of Alyogyne cuneiformis. 

SINGING HONE5 EATER Meliphaga vircscens. Common, but restricted to 
tall shrubs. Mees (1962) listed the bird as uncommon. I found this to be the 
case for the northern end of the island where Mees made his collections and 
where tall shrubs are restricted in area. However, south of White Beach tall 
shrubs become more common and this species becomes the most abundant 
bird in the area, with the exception of the Variegated Fairy-wren. 

LITTLE CROW Corvus bennetti. Uncommon. A total of 25 birds. Corvids are 
notoriously difficult to identify in the field, but from my extensive 
observations of these birds I am confident that they were C. bennetti, and not 
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C. omt as Mees (1962) believed. Storr (1985) records only C. bennetti on 
Dorre Island. 

Litde Crows were mainly restricted to Diplolaena dampieri scrub near the west 
coast in an area south of Low Point, but 5 birds were seen at White Beach 
where they stayed for several days. It is not known if they are resident. 

DISCUSSION 

A total of 26 species of bird were recorded during this survey. Five species 
namely, Eastern Golden Plover, Ruddy Turnstone, Grey-tailed Tattler, Bar¬ 
tailed Godwit, and Red-necked Stint are summer migrants to Australia and 
have not been recorded before on the island. Two other species, the Bush 
Stone-curlew and Red-capped Plover are also new records. Five species 
recorded by Lipfert (1910) and Mees (1962), were not observed in this survey. 
Of these the Australian Pelican, Barn Owl, and Spotted Harrier were probably 
only visitors (Mees 1962) and the Horsfield’s Bronze-cuckoo Chrysococcyx 
basalis is migratory and is likely to occur on the island only during the breeding 
season of its hosts, Variegated Fairy-wren, White-browed Scrubwren and 
Calamanthus (M. Brooker pers comm.). 

The combined records of all surveys give a total of 31 species for the island. 
Sixteen are Laro-Limicolae, of which 6 are summer migrants. Six are raptors 
and the remaining 9 are terrestrial species. Breeding has been reliably recorded 
in the three eagle species (Lipfert 1910, Mees 1962, and the present paper), the 
Horsfield’s Bronze-cuckoo (Mees 1962), the Calamanthus (present paper), 
and two shore-birds, the Pacific Gull and Pied Oystercatcher (present paper). 
The Variegated Fairy-wren, the White-browed Scrubwren undoubtely breed 
on the island, and it is probable that the Singing Honeyeater does also. 

Of the five vegetation types on the island the tall scrub community supports 
the highest diversity of birds. Nine species were recorded in this vegetation 
type. The other four vegetation types supported fewer species and most of 
them occurred only where taller shrubs occurred. Of the small passerines, only 
the Calamanthus, Welcome Swallow and Richard’s Pipit appeared to use areas 
without tall shrubs. The Calamanthus was most common in the Triodia 
grassland, the Welcome Swallow foraged over the whole island, and the 
Richard’s Pipit appeared to be restricted to coastal areas. 

ACKNOWLEDGEMENTS 

This survey was conducted while participating in a study of Bettongia lesueur by 
CS1RO Division of Wildlife and Ecology, and I wish to thank J. Short for the 
opportunity to do this work. I would also like to thank D. Cale and M. Brooker 
and an unknown referee for their comments on earlier manuscripts of this 
paper. 

REFERENCES 

FRASER, A.J. (ed) 1962. The results of an expedition to Bernier and Dorre 
Islands Shark Bay, Western Australia in 1959. W.A. Fisheries Dept. Fauna 
Bulletin No. 2. 

LIPFERT, 0.1910. A visit to Bernier and Dorre Islands. Rec. West. Aust. Mus. 
1: 98-101. 


47 



MEES, G.F. 1962. Birds, In: The results of an expedition to Bernier and Dorre 
Islands Shark Bay, Western Australia in 1959. (Ed) A.J. Fraser. W.A. 
Fisheries Dept. Fauna Bulletin No. 2: 98-112. 

SHORT, J. and TURNER, B. 1992. The distribution and abundance of the 
Banded and Rufous Hare-wallabies, Lagostrophus fasciatus and 
Lagorchestes hirsutus. Biol. Conserv. (in press). 

STORR, G.M. 1985. Birds of the Gascoyne region, Western Australia. Rec. 
West. Aust. M us. Suppl. No. 21. 

STORR, G.M. and JOHNSTONE, R.E. 1979. Field Guide to the Birds of 
Western Australia. The Western Australian Museum, Perth. 



Figure 1: Aerial photograph of Western Australian Department of Agriculture complex and 
Reserve No. 3694. 


FLOWERING CALENDAR FOR RESERVE No. 3694 
IN METROPOLITAN PERTH 

By R.J. CRANFIELD and C.M. PARKER 
Western Australian Herbarium, Department of Conservation 
and Land Management, P.O. Box 104, Como, Western Australia 6162 


ABSTRACT 

A species list ot vascular plants has been compiled for a 6-hectare area of remnant bushland in 
inner metropolitan Perth. Flowering periods of native and alien species have been recorded over a 
two year period with brief notes on vegetation and physical features, the correlation between 
flowering and rainfall, and the conservation value of the reserve are provided. 


INTRODUCTION 

During 1980-1981 a monthly survey was made of all vascular plant species (i.e. 
flowering plants and gymnosperms) conducted on Reserve No. 3694, a vacant 
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block adjacent to the Department of Agriculture, Baron-Hay Court (formerly 
Jarrah Road) Kensington (Figure 1). Records were made of those species 
flowering so that a comprehensive flowering calendar could be developed 
(Table 1). 

METHOD 

A survey of the reserve was conducted to establish a species list and a route that 
could be used to ensure a consistent sampling of the flora present. This route 
was based on existing tracks and fire breaks with transects through portions of 
the reserve not covered by the established tracks. A monthly record of the 
observed flowering species was compiled over a two year period with any new 
species being added as they were located. These recordings were all conducted 
within the second week of each month to establish a consistent time of 
observation. A voucher specimen of each species was collected and housed 
in the Western Australian Herbarium. 

DISCUSSION 

The reserve covers 6 hectares of remnant Banksia woodland which is relatively 
undisturbed despite its lack of management and its inner metropolitan 
location. The soils of the area are composed mainly of grey humic Bassendean 
sands overlying deep yellow sand with some development of deep 
limestone. 

Three basic vegetation types are represented (Figure 2). These are Low 
Banksia Woodland, Low Banksia/Eucalyptus Woodland, Low Shrubland. 

The Low Banksia/Eucalyptus Woodland contains two species of Eucalyptus 
and Allocflsuarina fraseriana, in addition to Banksia species, and it is associated 
with Low Shrubland in the north and north east of the reserve. The Low 
Shrubland area may indicate the presence of a dampland (Semeniuk 1987) - 
A marked correlation between the number of species flowering each month 
(Figure 3) and monthly rainfall for the two years (Figure 4) was observed. This 
apparent relationship between species richness and the availability of moisture 
is expressed as the spring flush. This flush occurs at a time of warming 
temperatures and plentiful moisture enabling a large percentage of species to 
flower and utilise these resources. The rainfall was delayed in 1981: Figure 3 
shows the resultant flush occurring later than that observed in 1980. During 
1980-1981 the temperature regime was consistent (Figure 4). Although 
temperature has an effect on the flowering time, it appears the availability of 
moisture dictates the duration of flowering and level of species richness. As 
can be noted from Table 1 the number of species flowering during the warmer 
months is reduced. 

The data presented shows that over the two years not all of the recorded 
species flower annually and that others can flower monthly. Some of the 
species were not recorded flowering at all during the two year survey, notably 
Eucalyptus todtiana and Macrozamia riedlei. Table 2 provides a breakdown of 
the number of native and naturalised (weedy) species flowering each month 
over the two years, enabling us to see a variation in the number of flowering 
species during this time. 

Table 3, showing a selection of major families on the reserve and their ratio of 
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Figure 2: Vegetation Map of Reserve No. 3694. 1 - Cleared Fire Break, 2 - Low Banksia 
Woodland, 2a - Low Banksia/Euailyplus Woodland, 3 - Low Shrubland. 


native to naturalised species, gives some indication of the extent of weed 
invasion. Overall, natives total 70% of the listed flora. This is probably a high 
native species level in a suburban area where the weed infestation and 
degradation could be far more extensive. Annual weeds and perennial grasses 
create an additional fuel load. It is likely that with any increasing frequency of 
fires there will be a corresponding increase in the number and extent of annual 
weed species and a resultant decline in native species richness. Thus a potential 
weed threat was idenrified in the reserve. 

Like many bush areas around Perth this reserve has been used for the dumping 
of rubbish, mainly garden refuse. As a result of this activity Chamelaucium 
uncinatum, a species that once may have occurred in the reserve, has been re- 
established. Table 3 shows that the main weed (naturalised) species are those 
that have been associated with and used in agriculture with the occasional 
horticultural species. 
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Figure 3: A = Monthly flowering diversity 1980. B = Monthly flowering diversity 1981. 
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Figure 4: A = Temperature and rainfall 1980. B = Temperature and rainfall 1981. 


CONCLUSIONS 

As stated, this survey was conducted primarily in order to produce the 
flowering calendar for Reserve No. 3694 presented in Table 1, which provides 
a guide to the flowering species that may be expected in any given month. The 
additional information presented above argues for the conservation value of 
this reserve. The faunal richness of this reserve was demonstrated by Turpin 
(1990) who argued for maintaining representatives of natural communities 
which were once widespread. 
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Although, during the two year survey reported here, the total area of weed 
infestation did notvary, a brief inspection conducted during September 1989 
(eight years after the survey) revealed a marked increase in weed infestation 
and degradation. This degree of degradation is still at a level that can be 
reversed by the application of suitable management techniques. It is our 
conviction that the formulation and adoption of a formal management 
program would help prevent a valuable species-rich area from developing into 
a source of weed seed and vermin. 
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Table I: Species listed for Reserve 3694 and months in which flowers were recorded. 
* = introduced species. 


Species 

Acacia 
huegelii 
pulchella 
sphacelata 
stenoptera 
uiilldenoinianu 
Aderuinthos 
c^gnorum 
*Aira 

caryopkyllca 
Alexgeorgea 
arenicola 
Allocasuarina 
fraseriana 
humilis 
*Anagallis 
arvensis 
Anigozanthos 
humilis 
Amocrinum 
preissii 


1980 

] FMAMJ JASOND 


X 

X 

XXX 

XX 

XX X XXX 
X 


1981 

JFMAMJJASOND 


X 

X 

X 

XXX 

X X 

XXX X X X X 

X X 


X X 

X X 


X X 
XXX 

XXX 

X X 
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Species 


1981 

J FMAMJ JASOND 


* Arctotheca 
calendula 
Astroloma 
pallidum 
*Avcrui 
barbuca 
*Babiana 
stricta 
Banks m 
attenuiita 
ilicifolia 
menziesii 
Boss iaea 
criocarpa 
Brachycome 
bellidioides 
* Brass idL 

toumefortii 
*Bri za 
maxima 
minor 
‘Bromus 
diandrus 
rubens 
Burcluirdia 
umbellata 
Caladenia 
discoidca 
flaw 
huegeld 
longicauda 
Calandrinia 
conigioloides 
granulifera 
Calectasia 
cyanea 
Calothamnus 
sanguineus 
Calytrix 
angulata 
flare scans 
fruseri 
Cassyiha 
racemosa 
*Centr£inl/iu.s 
macrosiphon 
*Chamaescilla 
corymbosa 
*Cluimelauc:um 
uncinatum 
Comespemui 
calymega 
Conostephium 
pendulum 
preissu 
Conostylis 
aculeata 


1980 

J FMAMJ JASOND 

X X X X 
X X X X X X X 
X X 

X XX 

X X X X 

X X X X X X X 

X X 
X 

X X X X 

XXX 

XXX 

XXX 

X 

X X 

X 

X X 

X X 
X 

X X X X X X 
XXX 

X 

X XX 

X 


XXX 
X X 

X X X X X 


X X X X 

xxxxxxxx 

X X X X 
X 

X XX 

X X X X X X 
X X X X X X X 

XXX 

X 

X X X X X X 

X X X X 
X X 

X X 
X 

X X 

X 

X 

X 

X 

X X 
X X 

xxxxxxxx 

X X X X X 

X 

XX X 

XX X 

X X 

XXX 

X X 

X X 

X X 

X X X X X X 
X X X X X X 
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Species 


1980 

J FMAMJ J A S 0 N D 


1981 

J FMAMJ J A S 0 N D 


ssp. aculeatu 
aurea 
juncea 
setigera 
*Con yza 

borutri crisis 
sp. 

Corynothccn 
micrantha 
Crassulit 
glomcrata 
"Cynodon 
dactylon 
Dampiera 
linearis 
Dasypogon 

bromeliifolius 
Daviesia 

divancata 
nudiflora 
triflora 
Dianella 
rcvoluta 
Digitaria 
sanguinalis 
Dodonaca 
hackettiana 
Drosera 
huegelii 
macrancha 
menziesii 
stoloniferu 
*Ehrhmta 
calycina 
longiflora 
*Eragrostis 
curvula 
Eremaea 
pauciflora 
Eriostemon 
spicatus 
*Erodium 
botry s 
Eucalyptus 
todtiana 
marginata 
Euphorbia 
pc plus 
'tenucina 
Frees ia 

leichtlinii 
*Fumaria 
capreolata 
"Gladiolus 

caryophyllaceus 
Gompholobium 

tomentosum X X 


XXX 

X 

X X X X 
X X 

xxxxxxxxxx 

X 

XXX 

XXX 

X X X X X X X 

X X 

X X X X X X 
XXX 
X X X X X 

X X 


X X 
X 

X X X X X X X 

X XX 

X X 

XXX 

XXX 

X X 
X 

X X X X 

X X 

XXX 

X X X X X 
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X X X X X 
X 

X X X X 

X 

X 

X 

X X 


X X 

X XX 
X 

X 


X X 
XXX 
X X X X X 
XXX 

XX X 

X X 
X 

XXX 
X X X X X 
X X 

X X X X X 
X X 
X X 

XXX 

X X 
X 

X 

X 

X X X X X 
X 

X XXX 
XXX 
X X X X 
X X X X X 


X X 

X X X X 
X X X X X 

X X 

X X 


X X X X X X X X X 



Species 


1980 

J FMAM] JASOND 


1981 

J FMAMJ JASOND 


Haemodorum 

spicatum 

Hardenbergia 

complomana 

*Hedypnois 

rhagadioloides 

*Helianthus 

sp. 

*Heliophila 
pusdla 
Helipterum 
cotula 
Hemidndra 
pungens 
Hibbertia 
huegelii 
hypericoides 
racemosa 
*Hordeum 
leporinum 
Ho veil 

tr isperma 
Hybanthus 
calycinus 
*Hypanhenia 
hina 

Hypocalymma 
robus turn 
*Hypochaeris 
glabra 
Isolepis 

marginata 
Isotropis 
cuneifolia 
Jacksonia 
furceolata 
lehmannii 
at embergiana 
Johnsonia 
pubescens 
Kennedia 
prostrata 
Lagenifera 
huegelii 
*Lagurus 
ovatus 
Laxmannia 
squamosa 
Idtpidobolus 
preissianus 
Lepidosperma 
angus tatum 
Leptomeria 

cunninghumii 
Left ospermum 
spinescens 


X X 


X X 


X X 


XXX 


X X 
X X 
XXX 
XXX 

X X X X X X X 
X X X X X 

X 

XXX 

X X X X 

X X X X X 
XXX 
X X 
X 


XXX X 

X X X X 

xxxxxxxxxxxx 

X 

X 


XXX 

X 

XXX 
X X 


X X 

XXX 

XXX 

X X 
XXX 
XXX 
X XXX 

xxxxxxxx 

X X X X X 
X X 

XXX X 
X X X X 

X X X X 

X X X X X X X 
X X 
X 

XXX X 

XXX 

xxxxxxxxxxxx 

X X 
XXX 
X X 
X X 
XXX 
X X 
X 

xxxxxxxxxxxx 
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Species 


1980 

J FMAMJ JASOND 


1981 

J FMAMJ JASOND 


LeucoJ>ogon 

conostephioidcs 
pamiflorus 
Levenhookia 
stipitata 
Lobelia 
tenuior 
*L olium 
perenne 
Lomandra 
caespicosa 
hermaphrodita 
nigricans 
preissii 
suaveolens 
Loxocarya 
flexuosa 
*Lupinus 
sp. 1 
sp. 2 
Lyginia 
barbata 
Lysinema 
cilia turn 
Macarl/iuria 
australis 
Ma crozamia 
riedlei 
"Medicago 
polymorpha 
Melaleuca 
scabra 

Mesomelacrui 
pseudostygia 
"Mir abilis 
jalapa 
Monotaxis 
grandiflora 
Neurachne 

alopecuroidea 

Nuytsia 

floribunda 

Olearia 

paucidentata 

Orobanche 

minor 

*Osteospermum 
clandestinum 
"Oxalis 

pes-caprae 

Oxylobium 

capitatum 

Patersonia 

occidentalis 

"Pelargonium 

capitatum 

"Pentaschistis 

airoides 


XXX 

X X 

XXX 
X X 
X 

X X 

X 

X X 

X X 
X X 

X X X X X X 

X X X X 
X X X X 

X X 

XXX 

XXX 

X X X X 

XXX 

X X 

XXX 

X X 

XXX X 
X X X X X 
X 

X X X X 
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X X X X 
X X 
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X 

X X X X X 

X X 

XXX 

XXX 
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X X X X X 
X X X X X 
X X X X X 

X X X X 
XXX 

XXX 

XXX X 

X X X X 

X 

XXX 
X X X X X 
X X X X 
X 

X X X X 
X X X X 
X X 
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Species 


1981 

J FMAMJ JASOND 


Persoonia 

sulcata 

Pctrophilc 

rruicrostuchya 

linearis 

*Petrorhagia 

velutirux 

Phlcbocarya 

ciliata 

Pimclea 

sulphurca 
*Poa 
annua 
Podotheca 
angustifolia 
chrysantha 
Poranthera 
microphylla 
Pronaya 
fraseri 
Pterostylis 
vittata 
* Raphanus 

raphanistrum 
*Romulea 
rosea 
Scaetola 
canescens 
paludosa 
Schoenus 
curvifolius 
latitans 
Scholczia 
involucrata 
*Senecio 
eulgaris 
* Si lone 
gallica 
Siloxerus 
humifusus 
*Solanum 
nigrum 
Sollya 

heterophylla 
"Sonchus 
oleraceus 
Soieerbuea 
laxiflora 
* Sparaxis 
grandiflora 
*Stachys 
awensis 
Stachystemon 
vermicularis 
Stipa 
mollis 
Scirlingia 
latifolia 


1980 

J FMAMJ JASOND 


XXX 

X X 
X X 

X X 

X X 

X X 

X 

X X 
X 
X 

X X 
X X 

X X X X X 

X X X X 

X X 

XX X 

X X X X 

XX X X X X 
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XXX 

XXX 

X 

X X 
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X 

X X 
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XXX 
XXX 
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X X 
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1980 

1981 

Species 

J F M A M J 

J A S 0 N D 

J F M A M J 

J A S 0 N D 

Stylidium 





bvunonianum 


XXX 


XXX 

calcaratum 


XXX 


XXX 

camosum 


X 



pilifcrum 


X 


X 

repens 

X 

X X 

XXX 

XXX 

schoenoides 


X X 


X X 

Styphelia 





tenuifolia 

X X 


X X 


Synaphea 





spinulosa 


XXX 


XXX 

Thelymitra 





nuclei 




X 

Thysanotus 





mangle sianus 


X X 


X 

sparteus 


X 

X X 

X 

tenellus 

X 


X 


triandrus 


X 


X 

Trachymene 





pilosa 


X X 


X X 

*Tribulus 





terrestris 

XXX 




Tricoryne 





elatior 


X X 


X X 

* Trifolium 





angustifolium 


X 


X X 

arvense 


XXX 


XXX 

campestre 


X X 


XXX 

tomentosum 


X 


X 

Triptercoccus 





brunonis 


X 


X 

*Ursinia 





anthemoides 


X X 


X X X X 

Verticordia 





dens i flora 


X 


X 

*Vulpia 





bromoides 




X X 

Wahlcnbergia 





*capensis 


X 



gracilenta 


X 



Waitzia 





suaveolens 


X X 


X X 

*Watsonia 





meriana 


X X 


X X 

pyramidata 


X X 



Xanthorrhoea 





brunonis 





Xanthosia 





huegelii 




X X 

Table 2: Number of flowering native and 

weed species per month. 



1980 


1981 


Months 

Native 

Weed 

Native 

Weed 

J 

10 

1 

19 

6 

F 

7 

3 

13 

2 

M 

3 

5 

10 

6 



59 





A 

4 

5 

13 

7 

M 

12 

7 

19 

5 

I 

15 

5 

23 

7 

J 

20 

7 

26 

8 

A 

35 

15 

47 

23 

S 

57 

27 

67 

44 

O 

62 

35 

68 

41 

N 

47 

17 

55 

24 

D 

35 

2 

37 

9 


Table 3: Major families represented. 

Families 

Species 

Natives 

Naturalised 

Asteraceae 

18 

8 

10 

Epacridaceae 

7 

7 

0 

Liliaceae 

18 

18 

0 

Myrtaceae 

11 

11 

1 

Fapilionaceae 

20 

13 

7 

Poaceae 

20 

2 

18 

Proteaceae 

8 

8 

0 

Stylidiaceae 

7 

7 

0 


BIRDS BENEFIT FROM PROFESSIONAL FISHING 
AT MANDURAH, W.A. 

By R.H. STRANGER, 28/76 East Street, Maylands, W.A. 6051 
INTRODUCTION 

It is generally known that birds attend fishing boats and scavenge offal and 
unwanted fish from them, but precise details are lacking and nothing has been 
published locally. Hence this paper reports some observations which were 
made at Mandurah in the early 1970’s during professional fishing operations, 
mostly in Peel Inlet. 

Professional fishermen are prohibited by law from catching or marketing fish 
below a certain size. However undersized fish are sometimes caught during 
legitimate fishing operations, and, along with non-commercial species, are 
only cleared from the nets at the fishermen’s convenience. Most of these fish 
are dead or near dead when taken from the nets and are normally discarded. 
Thus they are easy prey and a big attraction to fish-eating birds. 

OBSERVATIONS AT MANDURAH 

Pelican Pelecanus conspicillatus. Small numbers sometimes congregate 
alongside the fishermen’s submerged nets, removing commercially valuable 
fish and often damaging the nets. Also when fishermen clear their nets, usually 
in shallow water close to shore, groups of Pelicans will gather around the boats 
and readily take most species of fish discarded. They will also try to take fish 
from inside the boats and have to be discouraged. 

Marketable fish such as mullet M ugil and Aldrichetta spp„ Herring Arripis 
gorgiamis and whiting Sillago and Sillaginodcs spp. and non-marketable fish 
such as Trumpeter Pelates sexlineatus and Perth Herring Nematalosa vlaminghi 
are eagerly seized, quickly manipulated into position in the bird’s beak, and 
immediately swallowed. However the Leatherjacket Monacanthus chinensis is 
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treated more cautiously because of its tough skin and a barbed spike which can 
be erected at right angles to its body. This fish is frequently tossed, turned 
around, and carefully mashed in the bird’s beak before being swallowed. It is 
common for the birds’ pouches to be punctured and torn by the barbs. 

Surprisingly even the Devil Fish Gymnapistes marmoratus which has an array of 
venomous spines in its fins will be seized when dead or near dead by a Pelican 
and, after a considerable amount of manipulation and mashing, will eventually 
be swallowed. 

The Blowfish Torquigener plenrogramrrui is never eaten, the bird losing interest 
in the fish after visual recognition. Infrequently a bird will pick up a Blowfish in 
the tip of its beak, give it a cursory examination, and then reject it. 

Pied Cormorant Phalacrocorax varius. This cormorant ravages nets in the 
Mandurah estuaries. It is common for the birds to congregate alongside the 
nets and take commercially valuable fish such as the King George Whiting 
Sillaginodes punctata. These cormorants fully realise the significance of a net 
being run out and will take up positions along it even before any fish have been 
meshed. Although it has become bolder and is now a significant pest, 
fishermen mostly tolerate this cormorant around the boats when the fish are 
being cleared from the nets. It actively competes with other birds for the fish 
that are being discarded; however, in the deeper waters of the estuary it is 
almost the sole contender for fish which sink to the bottom. 

The only other competition comes from the Great Cormorant Phalacrocorax 
carbo, a much less aggressive species. Pied Cormorants readily consume most 
of the fish described for the Pelican but I have never seen them take the Devil 
Fish or the Blowfish. 

Great Coromorant Phalacrocorax carbo. This species is less abundant than the 
Pied Cormorant in the Mandurah estuaries. I have seen it only infrequently at 
the fishermen’s nets. Likewise it seldom attends the boats when the nets are 
being cleared. However the fishermen claim that during the breeding season of 
this species it runs a “shuttle service” between the nets and the rookeries. (The 
Darter Anhinga mfa, Little Black Cormorant Phalacrocorax sulcirostris, and 
the Little Pied Cormorant Phalacrocorax melanoleucos do not attend the boats 
or the nets.) 

White-faced Heron Anlca novaehollandiae. This species benefits slightly from 
the fishermen’s activities. One or two herons may fly out to the unoccupied 
boats which have been moored for the day and conduct a very thorough search 
of them. Gulls or terns would readily rake any fish in plain view but the herons 
painstakingly search every nook and cranny. 

Silver Gull L ants novaehollandiae. Up to 100 birds usually converge on a boat 
when fish are being discarded, either flying around or floating nearby. Both 
commercial and non-commercial species of fish are eagerly seized and 
devoured. However I have never seen gulls take the Leatherjacketor the Devil 
Fish. Furthermore Silver Gulls will not take Blowfish when other species are 
available even though observations of mine show that this fish can form a 
common part of the gull’s diet (Stranger 1970). 

Experiments conducted by me have revealed that Trumpeter, Herring and 
Yellow-eyed Mullet Aldrichetta forsteri up to 20 cm in length can be carried 
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and swalled by the gull if it is not harried or disturbed. However, even though a 
gull can carry a Skipjack Psuedocaranx dentex 15 cm in length it is unable to 
swallow it because of the depth of the fish’s body. Furthermore because birds 
are extensively harried by other gulls, terns, Pelicans and cormorants the larger 
fish, over 1 5 cm in length, are usually lost to the Pelicans and cormorants. 

Sometimes when a Pied Cormorant is ravaging a net it will surface with a fish in 
its beak. If the bird does not feel inclined to swallow it immediately, perhaps 
because it is gorged and cannot, the bird usually comes under attack from the 
gulls. Frequently the cormorant will shake its head, thereby dislodging the fish, 
which will be immediately seized by a gull. 

Silver Gulls frequently try to take meshed fish from the top of the nets but 
invariably fail, presumably because the fish are too firmly meshed. 

Caspian Tern Sterna caspia. This large tern generally remains above the flock of 
milling gulls and Crested Terns Sterna bergii and seldom dives on fish near the 
boats. It actively harries the Silver Gulls and Crested Terns and often obtains 
some of the larger fish which they drop. It does not normally seize discarded 
Blowfish but 1 have seen it do so under natural conditions, which contradicts 
my earlier results (Stranger 1970). 1 was also in error when 1 said that Silver 
Gulls and Crested Terns pick up Blowfish with their feet. Those birds, like the 
Caspian Tern, seize Blowfish with their beaks. Caspian Terns often try to wrest 
fish from the top of nets but invariably fail. 

Crested Tern Sterna bergii. This species is the aerial rival of the Silver Gull and 
readily seizes any of the aforementioned fish except the Leatherjacket, Devil 
Fish and Blowfish. Very rarely it may seize and swallow a Blowfish, which 
contradicts my earlier findings (Stranger 1970). 

Crested Terns can easily swallow Trumpeter up to 15 cm long and can manage 
to swallow fish up to 20 cm long. They are extensively harried by other birds 
and the larger fish are frequently dropped and lost. They never succeed in 
wresting fish from the nets. 

Once when a Crested Tern emerged from a dive to catch a small Skipjack, I 
noticed that its beak was open, the mandibles having speared the fish about 
1 cm apart. It then shook the fish free and secured it in its mouth. 

Raven Conns eoronoides. This species does not benefit directly bur scavenges 
around the various camps and moorings of the fishermen. 

OCEANIC OBSERVATIONS 

Fishing for Whitebait Hyperlophus vittatus along the oceanic beaches also 
provides easy meals for some ot the birdlife. During this type ot fishing, many 
hundreds of Whitebait are killed and float freely in the water where they are 
fed on by Silver Gulls and Crested and Caspian Terns. Wedge-tailed 
Shearwaters Puffinus pacificus will also attend such areas and they can be seen 
sweeping through the gulls and terns. 

During crayfishing operations fish and animal offal is released into the sea and 
in the deeper waters oceanic birds are attracted to it. The Giant Petrel 
M acronectes giganteus, Yellow-nosed Albatross Diomedea chlororhynchos, and 
the Black-browed Albatross Diomedea melanophrys all scavenge the offal and 
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the Wilson Storm Petrel Oceanites oceanites will approach the boats very 
closely and feed on the smaller particles. 
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NOTES ON THE STATUS OF THE SKINK LIZARD 
CTENOTUS LANCELINI, ON LANCELIN ISLAND 

By ROBERT BROWNE-COOPER, 9 Rankin Road, Shenton Park 6008 
and BRAD MARYAN, 169 Egina Street, Mount Hawthorn 6016. 

Lancelin Island is 9 hectares in area and is situated 110 kilometres north of 
Perth. It is the only known locality for the skink lizard Ctenotus lancelini. After a 
recent visit to the island in search of this lizard we decided through this article 
to highlight problems concerning its conservation. 

There are a number of reptiles that are island endemics along the Western 
Australian coast. Although each is restricted in distribution to the respective 
island where it occurs the majority are locally common. Several factors 
contribute to this “locally common” phenomenon. Ford (1963) suggested 
that the reduction in interspecific competition in lizards on islands has allowed 
for increased population densities, in particular on small islands where a single 
species has become dominant. On these, competition is greatly increased due 
to an overlap of ecological niches resulting in the local extinction of closely 
allied species. He illustrated this in Egemia: E. kingii occurred together with 2 
smaller congeneric species on large islands but was the only species of Egemia 
on eight small islands. In recent times this isolation minimises pressure from 
human disturbance such as the destruction of habitat or the introduciton of 
exotic plants and animals. 

There are three Western Australian island endemic lizards gazetted “rare and 
endangered”. Two are locally common: Ctenotus angusticeps (Browne-Cooper 
& Maryan 1990) and Egemia stokesii aethiops (Storr &. Harold 1990). Ctenotus 
lancelini is the third species listed as endangered. We considered it to be 
seriously threatened during our assessment on a field trip to the island on 6 
October 1991. This was further substantiated during research into its relative 
abundance in previous years. 

We visited the island with the intention of photographing this species. After a 5 
hour search we failed to locate a single individual. We assumed conditions for 
activity to be optimum — a fine spring day with the temperature at 22 °C. We 
did however observe all other skinks known to occur there, i.e. Ctenotus 
fallens, Cyclodomorphus branchialis, Egemia bos and Morethia lineoocellata. 
On 2 previous visits (December 1981 and March 1983) we found it to be 
reasonably common and located ten individuals on each occasion. Ford 
(1963) mentioned that between 1959 and 1961 it was not uncommon 
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beneath slabs of limestone. Comparing our lack of success in finding C. 
lancelini during our recent visit with the successes of the previous visits 
mentioned above, we infer that there has been a substantial decrease in its 
members. 

Wilson &. Knowles (1988) mention this lizard relies on the exfoliated 
limestone slabs for shelter. We also found this to be so during our previous 
visits, however this apparent dependence on limestone slabs probably reflects 
the lizards utilising the most convenient and safe shelter sites available to them. 
While on the island this time we observed a heavy cover of introduced grasses 
and thistles which was encroaching on to the limestone habitat. The impact of 
this large infestation of exotic vegetation on the numbers of C. lancelini can 
only be guessed at. The examination of aerial photographs may reveal 
noticeable hydrogeographic changes on the island enabling sand to 
accumulate over the limestone where grasses could establish themselves and 
spread. The process of accumulating sand may be caused by a combination of 
the seasonal burrowing activities of nesting seabirds and the wind. During 
summer when the introduced grasses dry there is a greater risk of fire which 
would threaten both the island’s ecosystem and individuals of C. lancelini. 
This risk was clearly demonstrated to us while witnessing members of the 
public light a campfire on the beach. 

The Lancelin area is very popular for recreation and the island is easily 
accessible from the mainland. Many people visit it and this increases human 
disturbance which in turn may have a further detrimental impact on the 
island’s ecosystem. Kennedy (1990) recognised this problem stating that 
“although Lancelin Island is a nature reserve, access to it is not restricted and its 
close proximity to Perth and the mainland generally places C. lancelini at 
further risk from such factors as habitat disturbance”. 

Ctenotus lancelini is formally recognised as threatened and is listed on 
Schedule 1 of the Wildlife Conservation Act as fauna that is likely to become 
extinct. When a problem is recognised concerning the conservation of 
protected fauna in Western Australia the responsibility to act lies with the 
Department of Conservation and Land Management (CALM). We have 
informed CALM of this and as a result they have recognised the urgency of the 
problem and have initiated a study. In order to establish the conservation 
status of C. lancelini a thorough ecological and census survey is needed to 
determine this lizard’s seasonal and relative abundance. Apart from its original 
description we know very little of its ecology and biology. A survey could 
greatly increase our knowledge and understanding of C. lancelini so an 
improved management can be implemented. 


REFERENCES 

BROWNE-COOPER, R. and MARYAN, B. 1990. Observations of Ctenotus 
angusticeps (Scincidae) on Airlie Island. Herpetofauna 20: 1-2. 

FORD, J. 1963. The reptilian fauna of the islands between Dongara and 
Lancelin, Western Australia. West. Aust. Nat. 8: 135-142. 

KENNEDY, M. 1990. Ed. A Complete Reference to Australia's Endangered 
Species. Ausworld, Melbourne. 

64 



STORR, G.M. and HAROLD, G. 1990. Amphibians and reptiles of the Shark 
Bay area, Western Australia, pp 279-285. In: Research in Shark Bay: Report 
of the France-Australe Bicentenary Expedition Committee, Eds. P.F. Berry, 
S.D. Bradshaw and B.R. Wilson. 

WILSON, S.K. and KNOWLES, D.G. 1988. Australia’s Reptiles — A 
Photographic Reference to the Terrestrial Reptiles of Australia. Collins, 
Sydney. 


FROM FIELD AND STUDY 

Seed Dispersal in Templetonia sulcata — Templetonia sulcata is a rounded, 
leafless shrub growing to 1.5 m. After flowering in winter and early spring dark 
brown seed pods form containing 1-3 seeds. The pods are about 10 mm long 
and have walls 1 mm thick at their thickest point. 

While collecting seed pods to obtain seed for a revegetation program it was 
observed that when the pods were exposed to sudden changes in temperature 
or humidity they sometimes opened violently. The force of the action can be 
sufficient to propel each half of the pod, together with whatever seed they 
contain, for several metres. 

Subsequent observations of pods in situ suggest that in ambient conditions the 
pods may also open vigorously when exposed to a sudden change to their 
microclimate such as during a rainstorm. This mechanism at least ensures the 
removal of the seed from beneath the canopy of the parent plant although 
other vectors, such as ants, may play a more important role in their actual 
dispersal. 

The phenomenon has been noted in other leguminous plants and is 
sometimes utilised for seed collection (R. Beckett, pers. comm.). Sheets are 
spread on the ground around the shrub and the pods sprayed with water. 

— GREG BARRETT, 8 Buller Street, Kalgoorlie 6430. 


Notes on nesting chats — Crimson Chats have long been known to visit the 
northern part of the Swan Coastal Plain, but until recently they were not 
known to breed here. On 4 November 1983 1 watched a mixed flock of 20 
Crimson and 30 White-fronted Chats feeding on swarming grasshopper 
nymphs 5 km east of Two Rocks. Here, six days later, I found a nest of the 
Crimson Chat with three hatchlings. 

On 16 October 1985 C.P. Stevens and 1 discovered a nest of the White- 
fronted Chat that was peculiar for two reasons: it was unusually coarse and 
large, and it was the first I had seen placed on the ground. The nest was in a 
shallow scrape in sand among maturing potatoes at Wanneroo. It was made of 
potato leaves and stalks and lined with fine grass rootlets. Its external 
measurements were 140 x 150 mm, and the egg cavity was 33 mm deep and 
45 mm in diameter. Although there were plenty of shrubs in the vicinity, the 
birds chose to nest in a potato field; having done so, they had to build on the 
ground, for the dying potato bushes were not suitable for nesring in. 

— N. KOLICHIS, 20 Galena Place, Carine W.A. 
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A display in the Splendid Fairy-wren Malurus splendens — Sedgwick, 
1956 (Bird Life at Woorooloo — 2, West. Aust. Nat. 5:63-70) describes what 
he thought was an unusual display in the Splendid Fairy-wren M alurus 
splendens, but was uncertain if he had observed correctly. I have twice 
witnessed the same or similar display in the species and it is thus worth 
publishing my observations too. 

On 24 November 1968, when in Jarrah Eucalyptus marginata forest about 
6 km north of Dwellingup, I observed a fully-plumaged male displaying like 
Sedgwick describes. It was apparently facing something unknown to me and 
had the frontal crown feathers raised in a disc-like shape. The ear-coverts were 
also raised and projected from the head at right-angles. Upon seeing me the 
bird slowly flattened these feathers to their normal positions and it then 
disappeared into the scrub. On 7 December 1968, near the same place, 1 
observed another fully-plumaged male displaying similarly. 

— R.H. STRANGER, 28/76 East Street, Maylands, W.A. 6051. 


Nesting of the Fairy Tern Sterna nereis at the Causeway — Storr and 
Johnstone 1988 (Birds of the Swan Coastal Plain and adjacent seas and islands, 
Rec. West. Aust. Mus. Suppl. 28) cite two instances of the Fairy Tern Sterna 
nereis nesting in the Swan River Estuary: South Perth (1930) and Pelican Point 

(1984). 

However a record for the Causeway comes from the author T.A.G. 
Hungerford who as a boy used to live in South Perth and range to the 
Causeway. In his book Red Rover All Over (1986, Fremantle Arts Centre 
Press, Fremantle, W.A.) he states the following: 

“It always took a long time to get to the Causeway, what with 
stopping to look for nests ... 

We swam the channel and climbed up on the other side, and before 
we’d gone a few steps ... we were attacked by a great mob of tiny 
seagulls. I’d never seen anything like them before, very dainty, with 
black caps on their heads and long forked tails like swallows. I found 
out later on they were Fairy Terns, real sea birds which had never 
before been known to build on the river. 

... we began to look for eggs — on the ground ... 

It was a long rime before we located one, but once we found one we 
immediately saw a hundred ... In some nests there were two 
beautiful little eggs. They were about the size of a pigeon’s, all dark 
green and black and brown splotches, lying on beds of dried seaweed 
... In other nests there were two chicks ...” 

In a personal communication Mr Hungerford states: 

“... it would have been when I was about 12, which would make it 
1927 ■.. That egg was also identified at the Perth Museum.” 

Mr Hungerford’s description and his date of it makes ir a valid breeding record 
for the Fairy Tern. 

— R.H. STRANGER, 28/76 East Street, Maylands, W.A. 6051. 
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Crab and spider share a web — Arthropods are arguably the most successful 
of all animal groups and may account for three-quarters of the animal species 
inhabiting this planet. They can occur in prodigious numbers and are to be 
found in virtually every marine, freshwater and terrestrial habitat. Their hard 
outer skeleton and jointed legs have served them well in the evolutionary 
game. 

In the sea, crustaceans are the dominant arthropods. On the land, a more 
diverse assemblage includes insects, spiders, mites, centipedes, scorpions and 
others. A few crustaceans, mostly isopods (slaters), have made the land their 
home but are usually confined to moist, shaded habitats. In freshwaters, 
crustaceans and insects share the title of dominant "joint-leg”. 

Interactions between arthropods are common enough. Crabs eat crabs and 
smaller crustaceans, spiders eat insects. But it was with some surprise that one 
of us (DJB) discovered an odd variation on the theme. 

In September 1991, a stroll in a Spearwood backyard revealed a web of a Red- 
back Spider, Lcitrodectes hassehii, with a most unusual victim. Tingled in the 
tough strands was a small crab, 12.5 mm across the shell, dead but in externally 
good condition. 

Examination in the laboratory showed the crab to be Cyclograpsus audouinii, 
the smooth shore crab. This is a common species along the southern coast of 
Australia from Western Australia to New South Wales. It is a shallow subtidal 
and intertidal burrowing species and can survive for long periods without 
access to the sea. The Spearwood backyard had several burrows that might 
possibly belong to one or more of these crabs. Presumably the burrows 
extended to the water table. The species requires sea water to breed so the 
population could not be self-sustaining without a to-and-ffom migration over 
the three kilometres between the backyard and the ocean. In any case, this was 
one crab that would never see the ocean again. 

In all likelihood, this arthropod conflict would have been very one sided. Red- 
back Spiderwebs can entangle small snakes and mammals which then fall prey 
to the venomous host. A small crab would have been easy game. The fact that 
the crab was in perfect external condition, however, leaves open the possibility 
that it had become entangled and merely died of desiccation rather than 
through injection of spider’s venom. 

The crab had wandered into the spider’s home ground and paid the ultimate 
price. Drop a Red-back into the ocean and the story would be very 
different. 

— GARY J. MORGAN, W.A. Museum, Francis Street, Perth 6000 and 
DOROTHY J. BRENNAN, 12B Bardolph Road, Spearwood 6163. 


Bird notes from the saltmarsh near Sandfire Flat — Midway between Port 
Hedland and Broome the Great Northern Highway passes over the western 
end of a large saltmarsh, which provides food for thousands of waterfowl and 
waders after heavy rain. For example, on 16 March 1980 at 7 km east of 
Sandfire Flat I saw 17 Pelicans, nine Grey Teal, two Red-capped Plovers, two 
Australian Pratincoles, 200 White-headed Stilts, 20 Red-necked Avocets, 40 
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Silver Gulls, 200 Gull-billed Terns and 1000 Whiskered Terns. All the terns 
were in nuptial plumage and the Whiskered were breeding 6 km further east. 
Here I examined 30 nests placed on low samphires in the shallow water. Two- 
egg clutches were common, and most of the eggs were chipping. There were 
also many downy runners. The adult terns were fishing in a ditch excavated for 
a culvert. 

On 19 March 1980 three more species were found breeding at 8 km east of 
Sandfire Flat. Red-kneed Plovers were very common, and 15 nests were found 
with eggs ranging from fresh to just hatched; there was one clutch of five eggs, 
ten of four eggs, and four of three eggs. White-headed Stilts were common and 
sitting on heavily incubated or chipping eggs; 1 counted 20 clutches of four eggs 
and four of three eggs. There were 24 Red-necked Avocets here; two pairs had 
clutches of four fresh eggs, and another two pairs were building. 

1 returned to the saltmarsh on 26 March 1980. At 11 km east of Sandfire Flat 
there were five Black-throated Grebes, 50 Hoary-headed Grebes, 300 
Pelicans, 200 Pacific Herons, one White-faced Heron, two Little Egrets, 50 
Straw-necked Ibises, 200 Grey Teal, one Whistling Kite, 1000 White-headed 
Stilts (including many immatures), 200 Silver Gulls (a wing collected for R.E. 
Johnstone was typical of the Kimberley population), 200 Gull-billed Terns 
(including three immatures) and 500 Whiskered Terns (including many 
immatures). The herons, terns and gulls were feeding on Yellow-tailed 
Trumpeters Amniataba caudavittatus; these small estuarine fishes were 
abundant at the time. 

— N. KOLICHIS, 20 Galena Place, Carine W.A. 
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CLUB NEWS 


Programme 

General Meetingsare held on the first Friday in the month at the Naturalists’ Hall, 
63-65 Meriwa Street, Nedlands, at 8 p.m. 

The Retired and Leisured Group meets on alternate Wednesdays at 10 a.m. 

Meetings of the Intermediate and Junior Members are held following the 
General Meetings and take the form of excursions to places of natural history 
interest. 

Excursions and field days for Senior, Intermediate and Junior Members are 
planned from time to time and will be advertised in the Club’s monthly newsletter 
“The Naturalist News". 


THE WESTERN AUSTRALIAN NATURALIST 

(Journal of the W.A. Naturalists’ Club) 

Editor 

MR JOHN DELL 
WA Museum 
Francis Street, Perth 6000 
Telephone (W) 328 4411 (H) 293 3471 

The Western Australian Naturalist, publishes 
original data on all branches of 
natural science pertaining to 
Western Australia. Originals and two copies 
of manuscripts should be submitted to the 
Editor for review by referees. 

Authors are requested to follow current 
editorial style. 


DONATIONS TO THE CLUB 

Members are reminded that they may make financial contributions to the Club 
through three main funds. Only one of these is associated with tax deductibility 
privileges at present — the Library Fund, for additions to Naturalists’ Hall. The 
General Purposes Fund, under present taxation laws, is unlikely to receive tax 
deductibility privileges but it is a very important fund from the Club’s point of view, 
as it helps our publication activities, hall maintenance and other miscellaneous 
activities. Members are asked to remember the Club and its needs when 
preparing their Wills and Testaments. 


SUBSCRIPTIONS 

Annual Membership: Senior, $36.00; Double Membership: $44.00; Family 
Membership: $47.00; Nomination Fee (Seniors only): $5.00; Preceding 
Subscriptions include 'The Western Australian Naturalist". Intermediates (aged 
14 to 17 years): $21.00; Juniors (aged 9 to 13 years): S21.00. 

Further copies of the "Western Australian Naturalist” (or back copies) are 
available from the Treasurer. 








HANDBOOKS 


The Club’s Handbooks are for sale 

No. 2 

Natural History Specimens: their Collection and 
Preservation. 5th edition. Price $4.00. 

No. 7 

The Dragonflies (Odonata) of South-Western 
Australia. By J.A.L. Watson. Price $3.50. 

No. 10 

A Guide to the Coastal Flora of South-Western 
Australia. By G.G. Smith (2nd Ed.). Price $9.00. 

No. 11 

The Natural History of the Wongan Hills. K.F. 
Kenneally (Co-ordinator). Price $6.00. 

No. 12 

Mangroves of Western Australia By V. Semeniuk, 

K.F. Kenneally and P.G. Wilson. Price $6.00. 

No. 13 

A naturalists’ guide to Perth. By B.M.J. Hussey, M. 
Southwell-Keely and J.M. Start. Edited by Kevin 
Kenneally. Price $10.95. 

No. 14 

Checklist of the vascular plants of the Kimberley, 
Western Australia. By Kevin Kenneally. Price 
$10.00. 

* 

Prices shown do not include postage and packing. * 


~“D 


Zs 

en 


S * o t 9 






